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Execut1ve Summary 

The Elvms!Rtvermmes Mme Tathngs Stte located m the Old Lead Belt of St Francots County m 

southeastern Mtssoun ts the result of nunmg operatiOns and stockpllmg of m!lhng wastes from about 

1890 until the mtll was permanently closed m apprmomately 1940 TheUS Environmental 

Protectwn Agency (USEP A) has detemuned that a non ttme cnttcal removal action Is reqmred for 

the Elvms/RlVernunes Stte because lead m the tathngs at the Sttc presents a threat of actual or 

potential exposure to nearby human populations Thts engmeenng evaluation/cost analysts (EE/CA) 

ts the last subrruttal requtred by the Admmistratlve Order on Consent (AOC) Issued by the USEPA 

RegiOn VII to The Doe Run Resources Corporation whtch became effective on June 7 2000 The 

purpose of the EE/CA IS to Identify and evaluate alternatives for the removal action to prevent 

mitigate or otherwise respond to or remedy the release or threatened release of hazardous 

substances pollutants or contammants at the Rlvermmes Site 

The entire Site mcludmg the remammg bUJidmgs the chat p1le and the tallmgs area ts leased from 

The Doe Run Company to the Lead Belt Matenals Company (LBM Co ) Currently LBM Co 

operates a limestone quarry and a bttummous pavement mtx productiOn facility LBM Co uses chat 

from the chat pile at the Site as an aggregate component m the product10n of btturrunous mix LBM 

Co also excavates and sells sigmficant quantities of matenal from the Tathngs Area for use as 

agncultural hme Sales of agncultural hme wtll end on August 1 2003 Areas surroundmg the Site 

are largely restdenttal or forested 

The S1te compnses four discrete areas as shown on Ftgure 2 Alternative removal act10ns were 

analyzed m terms of effectiveness and cost and certam actwns were recommended for 

ImplementatiOn as summanzed below Esttrnated costs for the alternatives are summanzed m 

Table 5 The recommended removal actwns protect human health and the environment are 

consistent wtth mtended use of the Stte allow recreattonal development on porttons of the Stte tf 

desJTed, and have reasonable costs 

The recommended removal action ts summanzed below 

Chat Pde The Chat Pile wtll be regraded to provtde stde slopes of three honzontal to 1 vertical The 

top elevatiOn wtll be reduced to approximately Elev 930 A mtmmum of 12 mches of rock wtll 

be apphed to the slopes and the regraded top to control wmd erosiOn 
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2 Spillway All of the tallmgs will be excavated from the sptllway upstream of Old Highway 32 to 

create sedimentatiOn ponds and aquattc plants will be established The dramage route from Old 

Highway 32 to the Flat RJ.ver wtll be excavated to remove tathngs depostts Trackstde ta1lmgs 

between Old Htghway 32 and the eXIstmg railroad will be excavated and returned to the site 

The old ratlroad grade crossmg the sptllway wtll be removed 

3 Ta1lmgs Area The eastern and western slopes of the tatlmgs area wtll be stab1hzed by addmg a 

chat fill wtth a three honzontal to one vertical slope agamst the ex1stmg slope A mm1mum of 

12 mches of rock wtll be apphed to the slopes 

The northern portiOn of top of the tallmgs area will be regraded to dram to the extstmg taihngs 

pond The pond will discharge through the adJacent decant tower and buned ptpehne to an open 

channel around the western and southern stdes of the site The southern portiOn will be regraded 

to dram to a new detentton basm near the second existmg decant tower The southern portiOn wtll 

be approxtmately 15 feet lower than the northern portion due to the prev10us removal ofta1hngs 

for agncultural ltme 

If the City of Park Hills and Doe Run come to an agreement for such use of the property the top 

of the tatlmgs field will be fimsh graded for athletic fields It will be covered with 12 mches of 

cover sotl hkely obtamed from stnppmgs from the adJacent quarry and 6 mches of vegetattve 

sOil from off Site and then vegetated If an agreement for athletic fields IS not reached the top of 

the tailmgs field will be covered with a mmtmum of 6 mches of clay cover soil from on site and 

vegetated However tfThe Doe Run Company prepares a vegetatiOn plan and demonstrates that 

dtrectly seedmg the tailmgs wtll meet the applicable relevant and appropnate standards 

(ARARs) the EPA wtll approve this plan and no cover sod will be required If athletic fields are 

not developed the second existmg decant tower will be abandoned and an 

mfiltratiOnlevaporatlOn pond will be established m the area of the existmg excavatton for 

agncultural hme 

4 Lead Belt Matenals Operation Area The portion of th.ts area adJacent to the Taihngs Area wtll 

be regraded to a slope of four (or more) honzontal to one vertical A mmtmum of 12 mches of 

rock will be apphed to the slope and to any flat or gently slopmg areas north ofthe quarry 

entrance road The area south of the quarry entrance road wtll be stnpped to natural ground and 

revegetated The remams ofthe old mtll and assoctated bUildmgs and other debns will be buned 

• m the fi 11 area north of the entrance road 
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1 0 Introduction 

An engmeenng evaluation/cost analysts (EE/CA) was performed on the Elvms!Rtvermmes Mmes 

Tatlmgs Site located m the Old Lead Belt of St Francois County m southeastern Missoun This 

EE/CA report IS the last subnuttal requued by the Admmistrative Order on Consent (AOC) 1ssued by 

the USEPA Regton VII effective June 7 2000 to the potenttally responsible party (PRP) The Doe 

Run Resources Corporatton 

The RIVermmes Stte ts the result ofmmmg operat10ns and stockp1hng of m1lhng wastes from the 

early 1890 s unttl the null was permanently closed m approxtmately 1940 The Lead Belt Matenals 

Company (LBM Co ) currently leases the Stte and owns an adJacent quarry expansiOn LBM Co 

uses chat from the Stte as aggregate tn bitummous m1x and also sells tatlmgs as agncultural hme 

Sales of agncultural hme wtll end on August 1 2003 The purpose of the EE/CA IS to screen and 

evaluate non t1me cntical removal act1on alternatives for controllmg eroston from wmd and storm 

water runoff and provtdtng slope stability Groundwater and surface water were not addressed under 

thts EE/CA because they are bemg addressed under an area wtde remed1al mvest1gat1on currently 

bemg conducted for The Doe Run Company (Doe Run) 

The U S Envuonmental Protection Agency (USEPA) has determmed that a non ttme cntlcal 

removal actton IS requtred for thts area because the lead m the tathngs at the Site presents a threat of 

actual or potential exposure to nearby human populations There are several residences m close 

proximity to the Stte and the potent1al for off-site migration of lead contammated particles exists 

through Wind transport mechamsms Also lead contammated tailings may migrate to surface water 

mcludmg the Flat River The surface of the tailings pile ts dry With limited vegetatiOn and the 

tailings are suscepttble to erosion from wmd and storm water runoff 

The Comprehensive Environmental Response CompensatiOn and LJabthty Act (CERCLA) and the 

National Contmgency Plan (NCP) define removal actiOns to mclude the cleanup or removal of 

released hazardous substances from the env1ronment such acnons as may necessanly be taken m the 

event ofthe threat ofrelease of hazardous substances into the environment such actions as may be 

necessary to momtor assess and evaluate the release or threat of release of hazardous substances 

the d1sposa/ of removed matenal or the taking of such other acflons as may be necessary to prevent 

mm1m1ze or mlflgate damage to the publlc health or welfare or to the enVIronment wh1ch may 

otherw1se result from a release or threat of release An EE/CA must be completed for all non t1me 

cnt1cal removal actions under CERCLA as requued by section 300 415(b)(4)(1) of the NCP The 
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• goals of the EE/CA are to tdentlfy the obJecttves of the removal act10n to analyze the effectiveness 

1mplementab1hty and cost ofvanous alternatives that may sattsfy these obJeCtives and to 

recommend a removal act1on alternative (USEPA 1993a) 

An August 2000 letter report on conceptual removal act1on alternattves) (Barr 2000a) was the first 

step m sattsfymg the requtrements of the Statement of Work (SOW) mcluded as part of the AOC 

The letter report descnbed conceptual alternattves that were to be evaluated m the EE/CA The letter 

report was shared wtth the local commumty and landowners to proVIde them an opportumty to 

comment on the concepts early m the plannmg process Based on those comments and comments 

recetved from the USEPA a Work Plan and Fteld Samplmg Plan were developed for the Stte by Doe 

Run and submttted to the USEPA on February 15 2001 (Barr 2001) Th1s report summanzed 

prevtous mvesttgattons at the Stte and outlmed addtttonal data gathenng acttv1ttes to take place pnor 

to draftmg of the EE/CA 

Thts EE/CA report IS orgamzed as follows 

Chapter 1-Introduction 

• Chapter 2-Stte Charactenzatton 

Chapter 3-Identt:ficatwn of Removal Actton ObJectives 

Chapter 4-Identt:ficatton and Analysts of Removal Actton Alternattves 

Chapter 5-Comparattve Analysts of Removal ActiOn AlternatiVes 

Chapter 6-Recommended Removal Action Altemat1ve 

• 
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2 0 S1te Charactenzat1on 

Tlus chapter provides background mformatton on Stte locatton htstory past mvest1gat10ns phystcal 

and chemical charactenstscs and analytical data It also presents a streamlmed nsk evaluat10n 

2 1 S1te Descraptlon 

The Elvms/Rlvermmes Tatlmgs Stte IS located man area known as the Old Lead Belt The Old Lead 

Belt ts located m St Francots County m southeastern Mtssoun and covers an area of approximately 

110 square mtles The Stte can be located on the Flat River 7 Yz nunute USGS quadrangle map m the 

East 1/2 Section 12, Township 36 North Range 4 East and the South half Sect10n 7 Township 36 

North Range 5 East The Stte IS located approXImately at latttude 37° 50 30 and longitude 90° 32 

(see Ftgure 1) The facthty occuptes approximately 300 acres and ts located west of State 

Highway 32 between the commumttes of Elvms and Rlvenmnes Mtssoun These commuruttes are 

now part of the Ctty of Park Htlls M1ssoun Tadmgs and chat cover approximately 130 acres ofthe 

Stte The remammg area ts wooded or part ofthe Lead Belt Matenal Company s (LBM Co) quarry 

and bitummous mtx operations The Stte compnses four areas as shown on Figure 2 and as defined 

below 

Ftgure 3 presents a map showmg property boundanes and tdenttfymg ownership Properties 

tdentlfied on Ftgure 3 are numbered to allow Identtficatton of ownershtp Table l hsts the names and 

addresses of the property owners assoctated wtth each ofthe numbered properties The site mcludes 

only the property owned by The Doe Run Company and property owned by Unton Pactfic 

CorporatiOn 1 m the trackstde tatltngs area (see Ftgure 2) All the other property owners tdentJfied on 

Figure 3 and Table 1 are mcluded only to tdenttfy those whose property 1s adjacent to or near the Doe 

Run property on which the site IS located If dunng removal actiOn waste IS tdenttfied on the 

adjacent properties Doe Run wdl negotiate an access agreement with the owner to remove or cover 

the waste 

1 Two properttes are tdenttfied by the St Francois County regtstrar s records m the trackstde tatlmgs area 
They are Identlfied as bemg owned by the Mlssoun Pactfic Railroad and the Mlssoun Illm01s Railroad It ts 
bel teved these are both now part of Umon Pactfic Corporation 
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• 2 1 1 Chat P1le 

The Chat P1le Area covers apprmomately 13 acres and 1s approxunately 170 feet h1gh Chat 1s the 

waste matenal generated through the gravity settlmg process used to separate the valuable metalhc 

ore from the host dolom1te rock It was p1led usmg a conveyor system The result 1s a steep s1ded 

barren mound of sand to fine gravel Surface water from the Site percolates through the chat and 

discharges from the toe of this mam pile The east side of this pile IS bordered by woods The 

entrance road to the facihty separates the south side of the pile from several homes The northwest 

stde ofthe ptle adJoms the Ta1lmgs Area The 1954 aenal photograph (Ftgure 5) mdtcates that the 

Chat Pile Area ongmally extended west of tts current locatiOn mto the large excavatiOn created by 

LBM Co The Chat Pile Area apparently served as a dike to retam the Taihngs Area whtle tt was 

deposited 

212 Tatlmgs Area 

The Tatlmgs Area ts relattvely flat and composed of pnmanly tatlmgs wtth some areas of shmes 

The area ts approximately 50 feet lower than the top of the Chat Pile Area whtch borders It to the 

southeast Tlus area ts surrounded by woods on the north east and west stdes and by LBM Co s 

• Operat10n Area to the south The commumty of Elvms 1s located Just south of LBM Co 's operatiOn 

• 

Surface water collects m a pond located m the northern portiOn of this area Tlus pond hkely served 

as a setthng pond dunng the acttve tathngs disposal It over flows through decant tower 1 located 

on the edge ofthe pond Decant tower 1 discharges through an approximately 1200-foot long 12 

mch diameter steel pipe which outlets at the toe of the tailmgs slope m the northwest comer of the 

s1te The water currently flows to a landlocked on s1te pond wh1ch ts part of LBM Co operations 

Decant tower 2 IS located m the southwest comer of th1s area adJacent to the mam chat pile Decant 

tower 2 now serves a dramage area of a few acres Decant tower 2 probably functwned m earher 

stages of the tatlmgs disposal It may be functtonal agam as a part of a removal actwn regradmg 

plan The water from decant tower 2 travels through a concrete culvert to a discharge pomt on the 

east side ofthe mam chat pile at the toe To a lesser extent surface water may run off from the 

eastern slope of the Ta1hngs Area to a small unnamed creek which discharges to the Flat Rlver 

213 Sptllway Area 

Water flowmg from the decant tower 2 outlet and the toe of the ptle flows through the sp1llway 

before dtschargmg through Outfall 1 (Ftgure 2) The dtscharge from Outfall 1 flows through a dttch 

and unnamed creek to the Flat Rlver approXImately one quarter mtle to the east The dttch and creek 
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contam tatlmgs and chat washed from the storage areas Portions of the creek have been dredged to 

remove the tathngs The tatlmgs from the creek were placed m ptles adJacent to the creek 

In add1t10n surface water runoff from a small port10n of the Tathngs Area dtscharges through Outfall 

2 This flow passes through a heavily vegetated area between the toe of the tatlmgs slope and the 

begmmng of the well defined channel This vegetat10n effectively filters the runoff As a result 

very httle quanttty of sediment was observed m the small creek that dtscharges through Outfall 2 to 

the Flat River 

214 Lead Belt Matenals Co Operation Area 

All of the chat pile and tathngs area and the ongmal quarry are leased from The Doe Run Company 

to the LBM Co In addition LBM Co owns the quarry expansion area to the west LBM Co 

operates a hmestone quarry and a bitummous pavement facthty at the Stte Their office and 

mamtenance facthties are located on the southwest Side ofthe Site The limestone quarry occuptes 

most ofthe southwest and western portton of the Stte and the bttummous facthty ts located m the 

south central portion ofthe Site The quarry operations recently moved from the southwest port10n 

of the Stte to a new area west ofthe Stte Surface water from the quarry operation collects m a senes 

of ponds that do not have a dtscharge In addttton matenals from the Tatlmgs Area are excavated 

and sold as agncultural hme at an estimated rate of 20 000 cubic yards per year Sale of tathngs as 

agncultural hme wtll end on August 1 2003 

The b1tummous facthty uses chat and rock from the quarry operations to produce bttummous 

pavement mtx for road construct10n consummg approXImately 35 000 cubtc yards of chat per year 

Water from the mam quarry pond ts used as coohng water for the bttummous operation and then 

returned to the pond Asphalt products used to manufacture the bitummous mix are dehvered to the 

Site by bulk transports and stored m several large above ground storage tanks 

2 2 Srte Background 

Lead was dtscovered m near surface depostts m the area m the early 1700s Unttl the 1860s rrunmg 

m the area was restncted to shallow workmgs from ptts and trenches D1amond b1t core dnlhng of 

the area began m 1869 and led to the dtscovery of lead-ncb ore deposits and underground mmmg 

operations under the Missoun towns of Bonne Terre Desloge Flat River Leadwood and Elvms As 

many as 15 lead compantes operated m the area from the late 1800s to 1900s However by 1933 all 

of the properties m the area had been acqutred by the St Joseph Lead Company whtch later became 
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• the St Joe Mmerals Corporatton Mmmg act1v1ty m the area decreased m the 1950s and 1960s as the 

ore depos1ts were depleted and wtth the discovery of the Vtburnum Trend (New Lead Belt) whtch 

had higher grade ore (USEPA 1993b) 

Mmmg acttvtttes commenced at and near the R.Ivermmes stte about 1890 Early operattons mcluded 

mmmg m1lhng at numerous locattons roastmg and smeltmg Ownershtp consohdatton occurred 

and by apprmamately 1909 mtllmg m the Elvms/R.Ivermmes area had been consohdated to one stte 

Ore fed to the R.Ivermmes mtll was from mult1ple mme shafts or mmes m nearby areas Ore was 

hauled to the mtll from remote locations by rail above ground (early) and under ground (later) The 

R.tvennmes mtll was modemtzed and enlarged on occasiOn until tt was permanently closed about 

1940 

A hm1ted amount of histone S1te mformat10n 1s ava1lable The USGS prepared a 15 rnmute 

quadrangle map ofthe area based on surveys completed m 1905 Contours from the 1905 quadrangle 

were dtgtttzed mto the Stte base map and are shown m Ftgure 4 An aenal photograph taken m 1954 

showmg Stte condttlons pnor to more recent development has been provtded by the US EPA (see 

Ftgure 5) 

• The mtll was located near the south boundary of the Stte Parttally demolished porttons of the mtll 

and related factlttles remam at the Stte 

2 3 S1te Topography and Geology 

Topography m the Old Lead Belt ts charactenzed by rolhng htlls dtssected by narrow :floodplam 

creek and nver valleys Hills and ndges are generally steep stded wtth flat tops conststmg of tlun 

mantles of clayey so1ls The area ts dramed pnmanly by the Btg River and tts tnbutanes Due to 

local geology these tnbutanes frequently gam or Jose flow through bedrock and can be mtermtttent 

or perenrual dependmg on the spec1fic locat10n of the observer Stream hydrographs typically react 

qmckly to maJor prectpttatton events (Fluor Dame! 1995) 

2 3 1 Topography and Dramage 

The Stte ts located m a small valley Storm water runoff from the adJacent properttes up to the 

ndgehne flows onto the Stte Pnor to mtrung acttvtttes thts storm water would have collected m a 

stream runmng along the valley floor dtschargmg to the Btg River A stgmficant portton of the 

• valley has been filled wtth tathngs and chat (see Ftgure 4) Prectpttatwn that falls on the chat 
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percolates mto the chat and does not generate surface runoff PrecipitatiOn on the ta1lmgs w11l 

produce runoff to varymg degrees m proportion to how fine the tailings are Storm water runoff IS 

discharged from the Stte through etther the spillway or a tnbutary of the Flat R.J.ver extendmg along 

the east stde of the property (see Ftgure 2) 

Two decant towers and a concrete culvert collect overflow from the northern tmhngs pond and runoff 

from a small area ofta1hngs near the chat p1le Decant tower 1 drams the northern ta1lmgs pond 

through a 12 mch diameter steel pipe exttmg near the north end of the west slope of the tatlmgs 

Decant tower 2 located near the chat pile drams through a large concrete culvert dischargmg to the 

spillway The culvert extends from the toe of the taihngs plle on the southeast side of the facthty In 

addition the concrete culvert appears to provide a dramage conveyance for ground water collected 

wttbm the taihngs and chat Due to the large groundwater storage capacity withm the chat and 

taihngs the discharge of groundwater through the concrete culvert and the toe of the chat pile IS 

spread throughout all or most of the year 

It appears that to a lesser extent storm water runoff from the south side ofthe facility may flow 

along the entrance road and enter the dramage system associated with adJacent residential properties 

to the south This storm water would also discharge to the Flat River 

Several holdmg ponds were created by the LBM Co to control surface water m theu quarry and 

asphalt production area D1scharge from the cooling pond for the asphalt operat1on 1s under an 

NPDES discharge perm1t The remammg ponds have no surface water discharge The discharge 

from decant tower 1 apparently eventually reaches the ponds m the LBM Co Operations Area 

232 Geology 

The lead producmg area of Mtssoun ts located on the flank of a somewhat circular shaped positive 

structure known as the St Francois Mountams, the northeastern part of the Ozark dome The core of 

trus structure Is formed by Precambnan tgneous rocks mamly rhyohttc porphynes mtruded by 

gramte and diabase rock Many of the erosion formed Igneous knobs are exposed at the surface and 

others remam buned by Cambnan and Ordovtctan sedimentary formations 

The sedimentary formations m order of deposition are Lamotte sandstone Bonne Terre formatiOn 

Davis shale Derby-Doe Run dolomite Potosi dolomite Emmence dolomtte Gasconade dolomtte 

Roubtdoux fonnatton and Jefferson Ctty dolomite The Cambnan-Ordovician division ts considered 

• to be at the top of the Emmence dolomite 
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At the R.tvermmes Stte bedrock ts typically overlam by shallow clay sotls (0 to 10 feet) Surface 

topography ts therefore a close reflection of bedrock topography m areas outstde of the tathngs 

depostts Clay thtckness may be greater on the ndges as seen m stnppmg for the quarry to the west 

2 4 Prev1ous Removal Act1on Act1v1t1es 

Although no mtenm removal actton actiVIties have taken place at the Stte tarlmgs have been 

excavated from the Tatlmgs Area and the Chat Ptle by LBM Co stnce approxtmately 1975 Chat ts 

currently used as an aggregate tn productiOn of bttummous pavement Tathngs are currently bemg 

used as a source ofagncultural hme Sales oftathngs as agncultural hme wtll end on August 1 

2003 The 1954 aenal photo {Ftgure 5) also shows evtdence of chat removal 

2 5 Source, Nature, and Extent of Contam1nat1on 

The tathngs and chat are the waste products of the mtlhng of lead ores By thetr nature the tadmgs 

and chat contam measurable concentratiOns of lead zmc cadnuum and other metals They range m 

size fraction from sand (chat) to clay {tathngs shmes) Essentially devotd of organic matenals or 

nutnents most of the chat and tathngs remam unvegetated except where speCial efforts have been 

made 

Early ore concentratmg technology produced chat as a waste matenal Chat was dtsposed of m large 

ptles usmg a conveyor Fme wastes (sltmes) unable to be camed up the conveyor were typically 

disposed of m areas adjacent to the chat ptles As the concentratmg technology tmproved the gnnd 

stze of the lead beanng ore was reduced and water was used to carry the total waste {tathngs) 

mcludmg coarse and fine fractions to a tathngs pond 

At the RIVermmes Stte chat was ptled m the lower part of the valley Later tathngs appear to have 

been deposited m a settlmg pond area created by the chat pile on the south and spigotted tathngs 

dtkes m the east and west The depth of the chat pile vanes from 0 to 180 feet and tt occuptes 

approx1rnately 13 acres The depth of the tathngs deposit vary from 0 to 100 feet and It covers 

approxunately 55 acres 

Shmes have been observed at thts Site m the lower half of the western slope of the Tathngs Area 

These slimes may be assoctated wtth the early dtsposal of chat at the Site Shmes have also been 

observed m the upper half of the eastern slope of the Tatlmgs Area These slimes are more hkely to 

be associated wtth pondmg areas dunng later tathngs dtsposal 
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251 Prev1ous Investigations of Ta1hngs 

In response to questiOns from the pubhc and the mmmg mdustry the Mtssoun Department of Natural 

Resources funded a study to determme the feastbiltty of usmg chat and tadmgs from the Old Lead 

Belt for agncultural hmestone The study was perfonned by a team from the Umverstty ofMtssoun 

-Rolla headed by Bobby Wtxson (Wtxson 1983) The goal was to determme whether 

btOconcentrattOn of heavy metals m the plant system mtght be of concern to pubhc health The first 

step m the study was to charactertze the chemtcal composttton of tatlmgs m the Old Lead Belt 

mcludmg the RlVemunes Stte The R.tvermmes Stte ts referenced as the Elvms Tathngs Ptle m the 

Wtxson report 

Text m the Wtxson report mdtcated nmety one (91) near surface unweathered samples were 

collected from the Rtvermmes Stte However Table 11 ofthe Wtxson report contamed 93 sample 

results and the sample location map Ftgure 9 of the Wtxson report tdent1fied 95 sample pomts 

Only those sample data that appeared both on the locatiOn map and m Table 11 were used m th1s 

report resultmg 1n a total of 93 samples Sample numbers E209 and E243 were marked on the map 

but not reported m Table 11 The sample locat1on map Ftgure 9 of the W1xson report (see 

Appendtx B ofth1s report) was not drawn to scale so sample locat10ns are approXImate 

The W1xson report concluded that dolomtttc hmestone tathngs m Southeast Mtssoun could be used 

as a cheap and convement substttute for agncultural limestone Wtth resultant environmental benefits 

but the matenals selected for such use should not contam elevated metals levels found m some of the 

older chat and tathngs locatiOns charactenzed m the study Data provtded m the report demonstrated 

that the matenal sampled at the Elvms Tathngs Ptle was found to contam the htghest mean values of 

lead and ztnc as compared to the four other tathngs areas researched tn the study 

The Wtxson study evaluated only plant uptake of metals usmg tathngs and chat as an amendment for 

actdtc sotls and dtd not constder other tmpacts to the envtronment or pubhc health EPA belteves 

that the dtsadvantages of ustng lead mme ta1hngs as a source of agncultural hme far outwetgh the 

conventence thls matenal provtdes as a sotl amendment Wtxson s study dtd not constder or 

effecttvely research the potenttal for adverse Impacts on stream ecosystems future land use and the 

potential for mtshandhng and mtsusmg the matenal pnor to bemg apphed to agncultural fields 

2 5 1 1 Chat Ptle 

Forty etght near surface samples collected from the Chat Ptle Area were analyzed for lead cadmiUm 

and zmc accordmg to US EPA Method 6010 A figure showmg the sample locations and a table 
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presentmg the analytical results are shown m Appendix B The samples were collected from 

approxtmately 20 to 40 centtmeters (em) below the surface Wtxson mtended to obtam unweathered 

matenal The sample was atr dned and steved With the less than 40 mesh fine fractiOn being 

dtssolved m mtnc ac1d and analyzed for lead cadmiUm and zmc by atomtc absorptiOn (AAS) or the 

mducttvely coupled argon plasma (ICAP) method (Wtxson 1983) Table 2 summanzes the 

analyttcal results For the most part the samples were collected m four lmes that began at the top of 

the ptle and ended at the toe These hnes were located pnmanly on the north and south stdes of the 

chat p1le Samples were also collected on the west s1de of the ptle that faces the LBM Co 

operattons 

2 5 1 2 Tathngs Area 

Etghteen (18) near surface samples collected from the Tathngs Area were analyzed for lead 

cadmturn and zmc accordmg to US EPA Method 6010 The samples were collected and analyzed 

as dtscussed above (Sectton 2 5 1 1) A figure showmg the sample locattons and a table presentmg 

the results are shown m Appendtx B Table 2 sumrnanzes these results Samples were collected m a 

hne extendmg from the edge of the chat ptle that roughly followed the lme made by connectmg the 

two decant structures Two addtttonal samples were collected on the eastern edge ofthe Ta!lmgs 

Area 

2 5 1 3 Sptllway Area 

Previous mvestJgative soils samples were not collected from th1s area 

2 5 1 4 Lead Belt Matenals Co Operations Area 

Twenty seven (27) near surface samples collected from the chat excavatiOn area portion of the LBM 

Co Operations Area were analyzed for lead cadmiUm and zrnc accordmg to U S EPA Method 

6010 The samples collected from the LBM Co Operattons Area were prunanly collected along a 

hoe whtch appears to have been on the north stde of the entrance road and another hne along the 

scarp between the Tathngs Area and the LBM Co Operations Area The matenals represented by 

these samples may have subsequently been removed by LBM Co actlvtttes 

252 Prev1ous Investigations of Surface Water 

The Uruverstty of M1ssoun conducted several mvestigations on the tmpact of lead on surface water 

fish and sedtments m the Btg RIVer Results from a 1985 study whtch bmlt upon these prev10us 

studtes are summanzed tn Contmued Studtes on Vagrant Lead m Ftsh, Molluscs and Sediments of 
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• the Btg River of Southeastern Mtssoun (W1xson 1986) This study mcluded hm1ted samphng of the 

Flat River Creek The data from the Btg Rtver 1s hkely to be generally rcpresentattve of the 

condtttons found m the Flat Rtver and ts therefore mcluded tn thts report PortiOns of the prevtous 

mvesttgatton results are mcluded m thts report as appropnate 

A figure showmg samplmg locattons and graphs showmg concentrations of lead m fish and 

sedtments from the study are shown m Appendtx B The conclusiOns from the study are also shown 

m Appendtx B 

The 1986 report hsted one fish samphng stte number 8 relevant to the Rtvermmes Site Sample 

Stte 8 was located tmmedtately down stream from the NatiOnal Mme Tatlmgs Stte where the Flat 

River passes under Htghway 67 Samples were not collected upstream from the NatiOnal Stte 

Stte 8 ts hkely more mfluenced by the Nattonal Stte than the Rtvermmes Stte and IS also 

downstream of the Federal Stte Ftsh collected from sample Site 8 showed 0 392 ppm lead m 

Sunfish 0 728 ppm lead m Northern hogsuckers and 0 254 ppm lead m catfish Lead levels 10 two 

sedtment samples collected from sample pomt 8 m 1985 were 1 060 and 1 200 ppm Sedtment 

cadmtum levels were 6 5 and 6 ppm and z10c was 378 and 289 ppm 

• Accordmg to the 1986 study the World Health Orgamzatton (WHO) recommended concentratiOns of 

lead m fish less than 0 3 ppm to be constdered safe for human consumptton Thts ts the same actiOn 

hmtt currently used by the Mtssoun Department of Health The Mtssoun Department of Health was 

contacted on August 28 2000 to determme the current fish advtsones for Mtssoun Then report 1s 

contamed 10 the followmg paragraph The fish adv1sones are updated every year and there have been 

no stgruficant changes m the advisory for the Old Lead Belt regton smce at least 1997 

The Missouri Department of Health 1s contmumg 1ts advisory for sunfish carp Redhorse and 

other suckers found m the B1g R1ver m St Francois and Jeffirson Counnes the Flat River m 

St Francois County from H1ghway B SIX m1les downstream to where 1t enters the B1g R1ver 

These fish m both nvers have been found to contain lead at levels of s1gntjicant health concern 

and should not be eaten Lead mme waste p1les m the area have contammated the nvers w1th 

Lead at levels of health concern Smce 1980 the Department of Health has recommended people 

not eat carp redhorse or suckers from the B1g R1ver downstream from Desloge to the mouth of 

the riVer where 1t enters the Meramec R1ver For a few years in the late 1980s catfish were also 

found to be contaminated wlth lead at levels of health concern Samplmg smce 1992 however 

• mdlCates that catfish no longer poses a health nsk Sunfish were captured and analyzed for the 
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• first flme in 1993 and were also found to be contaminated The M1ssoun Department of 

Conservaflon sampled more fish m 1996 and 1997 m the B1g River as well as m the Flat R1ver 

because of an mcreased concern about lead contamination That samplmg tnd1cates that sunfish 

carp redhorse and other suckers m the B1g River and Flat River are sflll contamed w1th lead at 

levels of health concern (M1ssoun Department of Health 2000) 

The 1985 samplmg report conclusiOns mcluded 

Analyses of sunfish collected durmg 1985 md1cated that specimens from one ofthe eleven Old 

Lead Belt locat1ons tested had concentratwns of lead above the 0 3 ppm llm1t recommended by 

the World Health Orgamzatwn A mean lead concentrahon ofO 392 ppm was observed m 

sunfish collected from Flat R1ver Creek near the old Naflonal Ta1lings P1le Therefore sunfish 

from most sites throughout the Old Lead Belt could be cons1dered safe for human consumphon 

even by the most stnngent WHO gwdelmes 

Concentraflons of lead in filets of Northern Hogsucker were above the 0 3 ppm bmrt 

recommended by the WHOm s1x ofthe 9 samplmg locatlonsfor wh1ch data were ava1lable m 

1985 Mean lead concentratwns were however well below the 1 0 ppm lrm1t establlshedfor 

• commerc1aljood wtthm the Umted Kingdom Highest absolute lead concentraflons (0 887 ppm) 

were observed in a spec1men caught at site number 8 (Flat R1ver Creek near Natlonal Ta1lmgs 

Prle) 

• 

Lead concentraflons m suckers were generally h1gh throughout the enhre Old Lead Belt area 

H1ghest mean concentraflons were observed m the v1c1mty of the Natwnal Ta1lmgs P1le 

gradually decreasmg wrth drstance downstream m the Brg R1ver 

Two other relevant studtes have been contracted to the Umverstty of M1ssoun Rolla by The Doe 

Run Company and prevtously submitted to USEP A and MoDNR The reports provtde more recent 

data on heavy metals concentrations m fish surface water and sediments m the Old Lead Belt 

These studtes mcluded samples from the Flat River up-stream and down stream from the confluence 

With the sptllway discharge from the Rtverrmnes Stte 

The Uruted States Geologtcal Survey also conducted a study of water chemistry and sedtment m the 

Old Lead Belt (USGS 1991) It mcluded water and sedtment samplmg m the Spillway Area ofthe 

Rtvermmes Stte both at the toe of the chat ptle and at Old Htghway 32 Data from sotl and water 

samples collected under thts Work Plan are compared wtth USGS data m secttons 2 7 1 3 and 2 7 2 3 

respecttvely 
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2 6 Work Plan Implementation 

The Work Plan and F1eld Samplmg Plan Rev 1 (Barr February 15 2001) defined the scope of 

acttvtttes needed at the Stte to better define the nature and extent of contarrunat10n on Stte and to 

gather data needed for development and evaluatiOn of removal actiOn alternatives All activities 

hsted m the field samplmg plan were completed dunng the field mvesttgat10n performed m August 

200 l wtth the exceptton of wet weather water samphng Thts mcluded walking the toe of all the 

tatlmgs and chat slopes to tdentify and sample seeps 

261 Wetlands 

An off site wetland evaluation was conducted usmg a 1998 color aenal photograph the 1954 black 

and white aenal photograph (Figure 5) the 2 foot site topography the 7 5 mmute quadrangle map 

the St FrancOis County Soil Survey prepared by the SCS and stte photographs taken on Apnl 13 

2000 

The off Site wetland determmatton was conducted accordmg to the Routme Off Stte Determmatton 

Method specified m the US Army Corps of Engmeers Wetlands Delmeatwn Manual (1987 Ed1t10n) 

All of the data hsted above were reviewed to detennme the hkehhood of wetlands to be present m 

the area surroundmg the ta1hngs No speciftc vegetation data was reviewed and the wetland 

determmation was based pnmanly on hydrologic charactenstics evident from the topography and 

mdtcators on the color aenal photograph The wetlands were mapped on the May ll 1998 aenal 

photograph 

Two apparent wetland areas were Identified wtthm the Truhngs Area (See Figure 6) The north pond 

(Wetland 1) appears to be Type 4 deep marsh m accordance w1th the US Fish and Wildlife Servtce 

Circular 39 Wetland ClasstficatiOn System and a palustnne emergent mtermittently exposed 

wetland (PEMG) m accordance wtth the US Fash and Waldhfe Service Cowardm Wetland 

ClassificatiOn System The wetland ts approximately 4 4 acres m stze There ts a nng of emergent 

vegetatiOn present around the penmeter and submergent vegetatiOn m the maJonty of the pond 

There IS an area about 3 7 acres m size located south of the pond (Wetland 2) whtch appears to be 

saturated or ponded for long enough duratton to meet the mandatory wetland hydrology cntena 

Tailmgs depositiOn m thts area ts estimated to be 30 to 50 feet thtck but surface smls are frequently 

saturated and vegetation has become established The topography mdtcates that Wetland 2 IS less 

than 0 5 foot above the elevatiOn of Wetland 1 whach provtdes strong ev1dence of extended 

saturation assummg the surficial substrate/sotls between the two basms are permeable The area also 
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contams vegetative cover that appears to be smular to the vegetation surroundmg the larger pond to 

the north 

Both areas are created wetlands as a result of the ta1hngs d1sposal operatwn Smce th1s Stte IS a 

CERCLA Site any actlVltles approved or requ1red by EPA wtthm wetlands on th1s s1te w11l not 

requ1re a penrut under SectiOn 404 ofthe Clean Water Act as stated m the December 10 1996 

DeclSlon Document for Nationwide Permtt No 38 Appendix I tncludes a copy of the text of 

Nattonwide Permtt No 38 and the Internet address for the 25~pagc long declSlon document All of 

the NatiOnwtde Permtts were re1ssued effective March 18 2002 as reported m the Tuesday 

January 15 2002 Federal Reg1ster No alteratwn of the pond (Wetland 1) 1s antiCipated Wetland 2 

w11l hkely be filled 1f athletic fields are developed at the Stte otherw1se 1t w11l be undisturbed 

262 Decant System lnspect1on 

The dramage culvert that connects decant tower 2 to the outlet at the toe of the chat ptle was 

mspected as part of the physical feature mvesttgat1on The purpose of the mspect10n was to 

determme whether the culvert was m satisfactory condttton to contmue to serve as a dram for a 

portion of the Stte followmg the removal act1on 

Two engmeers from Barr traveled the length of the culvert from the outlet at 1ts east end to decant 

tower 2 At the ttme of the mspect10n tt was presumed that the culvert contmued to decant tower I 

near the taiimgs pond No such contmuation was observed However a blockage extsts m decant 

tower 2 JUst above Its base The blockage apparently cons1sts of matenals dropped from the top of 

the tower The potenttal for debns to fall made 1t unsafe to enter the base of decant tower 2 from the 

culvert The base of decant tower 2 IS approxtmately 100 feet below the tathngs surface based on a 

nearby bonng (B 6 Ftgure 6) and the 1905 topography (Ftgure 4) Both decant towers were also 

mspected wtth a mmor from the surface m October 200 1 Blockages m both towers prevented 

observance of the culvert or ptpe exttmg the base of the tower The depth of the bottom of decant 

tower lts estimated to be approximately 40-feet below the surface based on the 1905 topography 

The culvert ts a rectangular remforced concrete box w1th ms1de d1mens1ons of 3 0 feet wide by 

4 67 feet lugh wtth a shghtly rounded mstde top shape Approxtmately 150 feet ofthe culverts 

downstream end ts exposed beyond the toe of the chat ptle The vts1ble port10n of the culvert has a 

wtde foundation base and IS supported wtth buttresses It IS assumed that the culvert sect10n IS 

Similar throughout Its length 
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Considerable scounng has occurred along the culvert floor from the outlet to approXJmately 150 feet 

upstream Several holes have eroded through the culvert wall m this reach The culvert exhibits very 

httle scounng upstream from th1s reach to decant tower number two wtth only occas10nal 1solated 

areas where concrete has eroded or degraded There ts no evidence of structural crackmg m the 

culvert walls There Is very httle debns or trash m the culvert outside the decant tower 

Followmg the field mvesttgatlOn and pubhcat10n ofthe draft EE/CA there was susptcton that the two 

decant towers were not connected This was due both to the absence of a culvert extension at the 

base of decant tower 2 and the dtscovery of a 12-mch dtameter steel ptpe exJtmg the northwest toe of 

the tathngs slope at the locatwn of sample W 11 on Ftgure 6 On March 6 2002 dye was added to 

the overflow occurnng from the tathngs pond mto decant tower 1 The discharge was found to be 

from the 12-mch p1pe The outlet end ofthe ptpe was surveyed to have an mvert elevatiOn of904 03 

Considenng the tathngs elevation of approXJmately 936 at the decant tower the bottom of decant 

tower 1 was re esttmated to be 30 feet or less below the surface The text and Appendix F 

Hydrology of the EE/CA have been revised to reflect the separate discharge pomts of the two decant 

towers 

263 Mane Shaft Locat1on 

The location of one productiOn shaft was tdenttfied m the field as shown on Ftgure 2 Standmg water 

was observed at the entrance to the mme shaft however the mme ts reportedly sealed wtth concrete 

below the water hne All that remams of the old mtll facthttes are footmgs two large two story 

concrete structures and broken up concrete slabs Thts area ts Within the stte boundanes However 

access IS not restncted and the local restdents use the area to dtspose of large debns garbage tires 

etc 

Details of demohtton of surface faclltttes and shaft pluggmg, tf necessary wtll be mcluded m the 

plans and spectficattons for the removal action Identtficatton of shafts m the reg10n ts an ongomg 

activtty by Doe Run If any addtt10nal shafts are tdenttfied on the Stte they wtll be added to 

Ftgure 2 

264 Geotechmcal Samplmg and Analysis 

Geotechnical samples were collected at the locations shown on Figure 6 to assist m charactenzmg the 

S1te and m completmg a slope stabthty analysts Results of geotechnical analyses are provtded m 

Appendtx D Laboratory analysts of samples was performed by SOil Engmeenng Tcstmg of 
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Mmneapohs Mmnesota Laboratory testmg mcluded steve and hydrometer analyses Atterberg 

hrntts determmatwn and sod classtfication 

265 Slope Stabthty AnalysiS 

A stabthty analysts of the proposed regraded slopes was performed to determme whether the slopes 

would be stable Appendtx E provtdes a descnpt1on of the analysis Two cross sections were 

analyzed one on the east slope of the tathngs field and one on the west slope They were Identified 

as cnttcal based on the presence of shme layers m the cross-section The shme layers are observed 

as outcroppmgs m the slopes and m the machme bormg and cone penetrometer mvesttgatwns 

The factor of safety for static stab1hty at both locatwns was computed to be approXImately 1 6 whtch 

exceeds the normally accepted factor of safety under static conditions ( l 5) 

The results of the setsm1c stability analysts show that the computed permanent displacement of the 

slopes can be kept to less than 20 em which IS acceptable For a small area m the VICimty of the 

cnt1cal cross sectton on the east slope hmttmg the displacement reqUires a mmor modificatiOn to the 

proposed slope The width of the chat fill must be mcreased by 15 feet or additiOnal bonngs be 

made to clanfy the hmtts of the slimes Liquefaction IS not a concern because the shmes layers 

1dent1fied m the bonngs are too fine to be subJect to hquefact1on The fme tathngs/shmes layer 

Identified m another CPT soundmg was not saturated 

The above analysts md1cates that slumpmg wtll not be a problem on the regraded site Evidence of 

ptpmg ts not found on the extstmg tatlmg deposits P1pmg ts not a concern after completion of the 

removal actiOn because the extstmg ta1hng pond IS the only permanent pond proposed for the S1te 

and It Is located well away from the outer slopes of the Site 

266 Hydrology 

A conceptual level hydrologtc analys1s was completed for the S1te and tnbutary upstream areas 

ConditiOns were modeled for the pnmary discharge route across the Stte A descnpt10n of the model 

procedure and summary of results are provided m Appendtx F along With model pnntouts for the 10 

and 100-year 24 hour events The proposed dramage divides are shown on Figure F 1 m 

Appendix F It was assumed that the upper and lower tathngs field flats have a sOil cover w1th 

established vegetation which would be the most cnttcal case The old stockplle area south of the 

entrance road IS also assumed to have a sod cover because It would be stnpped to natural ground 
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These three areas along w1th the spillway watershed were the subject of a hydrologic routmg 

analys1s 

It was assumed that the regraded outer slopes wh1ch will constst of chat and have rock slope 

protectiOn apphed to theu surface will generate no runoff based on mfiltrat1on test results at the 

National Stte The gram stze analyses for the National and Rlvermmes chat ptle samples are stmtlar 

The dramage area to the quarry was assumed to be landlocked However, the dtscharge from decant 

tower 1 was assumed to be routed through the east edge of the quarry and eventually to the 

sedtmentatton pond tn the sptllway The tnbutary area to Outfall 2 ts not modeled because no 

changes are proposed except for the ehmmatwn of runoff from the east tathngs field slope by 

covenng 1t w1th chat 

The routmg modelmc1udes three detentiOn basms The first IS the ex1stmg tailings pond m the upper 

tatlmgs flats whtch overflows through decant tower 1 A sunllar detention basm was assumed to be 

developed for decant tower 2 although It may be normally dry For prehmmary destgn purposes the 

same stze of pond wtth the same overflow wetr length was also assumed to be excavated m the 

sptllway upstream of Outfall 1 For the 10 and 100 year 24 hour storms the pond level bounce for 

the three detentiOn basms ranged from l 3 to 5 4 feet and the detentiOn ttmes ranged from 

approxtmately 2 7 to 5 9 hours This mdtcates that the assumed basm Sizes are a good startmg pomt 

for final destgn 

ChaiUlels and other dramage features will be destgned as part of the final destgn process to 

accommodate the modeled discharges Such accommodation may mclude addtttonal detentiOn basm 

storage to reduce the peak dtscharges and allow mstallatton of smaiier ptpes or chaMels 

267 Flood Plam 

The 100 year flood elevations for the Stte are avatlable on the Federal Flood Insurance Rate Map for 

the Ctty of Park Htlls (FEMA 1998) The map mdtcates that approXImately the last 600 feet of the 

creek connectmg the spillway to the Flat Rtver are m the Flat River 100-year floodplam The settling 

pond on the northwest stde of the tatltngs area Is also mdtcated as a 100-year floodplam The 

approxunate 100 year flood boundary lme ts shown on the detatled topographic map on Ftgure 2 of 

this report 

ODMA\PCDOCS\DQCS\238824\2 19 Second Rev1s1on 6/27/03 

ED_000859_00001631-00024 



• 

• 

• 

2 7 Analytical Data 

The Work Plan and Fleld Sampling Plan Rev 1 (Barr February 15 2001) tdentlfied gaps m data 

available from previous mvestigations In accordance wtth the field samphng plan prepared 

additional samples were collected from the Site m August 2001 A quahty control review of the data 

was completed upon receipt of results Thts sectiOn first descnbes the analyttcal samphng completed 

dunng the field work and then summanzes the quahty control review 

2 7 1 So1l Sample Analysis 

Twenty-moe sotl samples were collected as part of the field mvest1gat10n and analyzed for total 

cadmmm lead and zmc d1stnbuted across the S1te as Identified below and as shown on Figure 6 

Table 3 summanzes analytical data obtamed from the samples Laboratory data ts mcluded m 

Appendix C 

2 7 1 1 Chat P1le 

Samples from this area A-23 

A maJonty ofthe samples collected m prev10us studtes were collected from the chat pile As a result 

additiOnal samples from the chat pile were not requtred under the Work Plan and Fteld Samphng 

Plan Dunng the phystcal feature mvestigation a small out croppmg of gravel and rock matenal was 

noted on the southeast comer ofthe chat p1le A sample was collected from the matenal m the out 

croppmg and IS tdentified as sample A 23 Analytical results from A 23 showed a lead concentration 

of 5740 ppm cadmmm at 17 1 ppm and zmc at 934 ppm The results from this samphng event were 

consistent wtth previOus sample results reported by W1xson 

2 7 1 2 Ta1hngs Area 

Samples collected from th1s area A 11 lis 12, 13 13s 24, 25 

Seven samples were collected from the taJlmgs area Two of the seven samples were surface 

samples Samples 11 through 13 all Looked hke tailings Analyttcal results for these samples 

revealed levels of metals consistent With prev1ous mvest1gat10ns Lead was m the range of 63 8 to 

2 330 ppm cadmmm ranged from 29 1 to 38 8 and zmc ranged from 915 to 1 760 ppm Samples 24 

and 25 were additional samples collected as a result of the field mvestigatton Sample 24 was 

collected from the discharge area assoc1ated with an approXImately 12 mch diameter steel pipe that 

appears to dtscharge water from the tatlmgs area mto the adJacent wooded area to the west 
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Sample 24 appeared to constst mostly of sml wtth httle tathngs Sample A 24 contamed lead at 

735 ppm cadmmm at 24 2 ppm and zmc at 1 800 ppm Sample A 25 was collected from what 

appeared to be grey shmes on the southwest stde of the tathngs between the tathngs area and the 

LBMOA Sample 25 contamed lead at 3 190 ppm cadmiUm at 63 7 ppm and zmc at 3 020 ppm 

The results from tlus samphng event were consistent With previous sample results reported by 

Wtxson 

2 7 1 3 Spillway Area 

Samples collected from this area A 1 2 3 4 5 6 7 8 9 10 22 

Sml samples collected from the sp11lway were when poss1ble co-located with water samples The 

spillway was not previOusly sampled All these samples appeared to be a combmatwn of chat and 

tatlmgs The sample wtth the h1ghest lead concentration m the spillway was taken from the toe of the 

chat pile (A 1) The sample collected from the dtscharge culvert at the end of the spillway contamed 

the highest levels of cadmtum and zmc at 57 7 ppm and 13 600 ppm respectively The remammg 

sample results had levels of metals consistent with the concentratiOns found m other samples at this 

Stte The results from this samphng event were consistent With previous sample results reported by 

Wixson 

The followmg table compares the most recent sample results w1th results found m the U S 

Geological Survey report titled Hydrochemical and Sedtment Data for the Old Lead Belt 

Southeastern Mtssoun 1988 89 (USGS 1991) Samples A-1 and A 6 correspond to USGS sample 

pomts 8 and 9 respectively 

Sample Metal 2001 Re$ults 1988 89 USGS 
Results* 

A 1 USGS 8 Lead 10 800 mg/kg 11 067 mg/kg 

Toe of the Chat Pile Cadm1um 22 3 mg/kg 84 7 mg/kg 

Zinc 820 mg/kg 30 178 mg/kg 

A 6 USGS 9 Lead 3 710 mg/kg 6467 mg/kg 

Discharge Culvert Cadm1um 57 7 mg/kg 52 2 mg/kg 

Zmc 13 600 mg/kg 49 ooo mg/kg 
The number reported tn thts table Is an average of the data collected by the USGS between 1988 and 89 

2 7 1 4 Lead Belt Mater1als Co Operation Area 

Samples collected from this area A 14 15 16 17 
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Samples were collected from the Lead Belt Matenals Co Operatton Area Samples A16 and A17 

were collected from the area where the old mill was located Sample A 16 was composed of fine 

gravel and soil taken from an area that was backfilled wtth gravel The sample was the fine matenals 

left after removmg the rocks Sample A17 looked hke tt was a combmatwn of sotl chat and cement 

chtps These samples contamed lead at 2 470 ppm and 2 020 ppm cadmmm at 39 4 and 7 5 ppm 

and zmc at 1 910 and 399 ppm respectively Samples Al4 and Al5 were collected from the floor of 

the chat borrow area These samples contamed lead at 5 080 and 6 870 ppm cadmmm at 130 ppm 

and 14 4 ppm and zmc at 2 030 ppm and 590 ppm respectively The results from this samphng event 

were consistent wtth previous sample results 

2 7 1 5 Other Samples 

Samples collected from this area A 21 21s 20 19 18 26 

Samples A21 and A21s were collected from the old ratlroad grade where tt extts the property on the 

southeast comer of the LBMOA This portiOn of ratlroad grade was cut mto the ground varymg 

from grade to 6 feet m depth The sub surface sample A 21s contamed the htghest level of lead 

found on site durmg this samphng event at 19 300 ppm The correspondmg surface sample 

contamed 4 590 ppm lead The sub surface sample was composed of a chat hke matenal The 

surface sample was composed of sotl decayed vegetation and sediment 

Sample A20 was collected from the old ratlroad grade near the southern entrance road to the 

property This sample had the same texture and stze of chat as sample A2ls however the color was 

shghtly darker Sample A20 contamed lead at 7 420 ppm cadmiUm at 59 4 ppm and zmc at 

2 760 ppm 

Sample A19 was taken 20 feet east of the base of the ratlroad grade where A20 was collected This 

sample was co located wtth water sample WlO Sample Al9 looked like the chat collected m A20 

Samples Al9 and 20 contamed lead at 8 920 ppm and 7 420 ppm cadnuum at 21 1 ppm and 

59 4 ppm and zmc at 1 860 ppm and 2 760 ppm respectively 

Sample A26 was collected from a seep located on the northeast Side ofthe property east ofthe 

tathngs area Thts sample was co located wtth water sample Wl3 This sample was collected near 

the surface due to a rock ledge approximately 4 mches below the surface The sample was composed 

of a silty clay topsotl m1x Sample A26 contamed lead at 1 910 ppm cadmtum at 34 2 ppm and zmc 

• at 1570ppm 
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• Sample Al8 was co-located With water sample W09 This sample was collected from a sand bar 

located m an un named tnbutary of the Flat River The sample pomt was located approXImately 

50 yards west of Old Highway 32 The sample was composed of sand small gravel and sOil and 

contamed lead at 1770 ppm cadmmm at 7 7 ppm and zmc at 812 ppm 

272 Water Sample AnalysiS 

Thirteen surface water samples were collected Sample locations are shown on Ftgure 6 Results of 

water sample analysis are summanzed m Table 4 Laboratory data ts mcluded m Appendix C All 

water samples were tested both filtered and unfiltered Samples were filtered m the field usmg a 

40 mtcron filter The water samples were marked With aU (unfiltered) and F (filtered) suffix 

2 7 2 1 Chat P1le 

No water samples were collected from the Chat ptle 

2 7 2 2 Ta1hngs Area 

Samples collected from this area W 6 11 

• The water level of the upper taiimgs pond was up at the time of the sampling event The edge ofthe 

water stopped JUSt past the northern most decant structure Sample W6 was collected from mstde the 

pond s normal level area The water was clear 

Sample Wll was collected from a small pool JUSt mstde the wooded area fed by a steel dtscharge 

ptpe on the west stde of the tathngs area The flow from the pipe at the time of the sampling 

consisted of a steady dnp but due to the depth of the pool and flow channel It ts expected to have a 

htgher flow rate dunng wet conditions 

2 7 2 3 Spillway Area 

Samples collected from this area W 1 2, 3 4, 5 8 

All of the samples collected from the spillway area appeared clear and free of sediment 

Sample Wl was collected from the discharge of the decant outlet structure W2 was collected from 

the sptllway discharge culvert that passes underneath the old railroad grade W3 was collected from 

JUst upstream of where the sptllway creek dtscharges to the Flat River W 4 was collected from the 

• seep m the center of the spillway at the toe of chat ptle W5 was collected from the flow on the north 
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stde of the decant outlet structure This flow was fed by a seep from the toe of the chat pile near the 

north side ofthe decant outlet W8 was collected from the flow from a seep m natural ground near 

the toe of the south side of the chat pile All of these samples contamed elevated levels of lead 

cadnuum and zmc The filtered samples showed a very shght reduction m metals concentration 

The followmg table compares the most recent sample results wtth results found m the U S 

Geologtcal Survey report tttled Hydrochemtcal and Sedtment Data for the Old Lead Belt 

Southeastern Mtssoun 1988 89' (USGS 1991) Samples W 2 and W 4 were co-located wtth USGS 

sample pomts 8 and 9 

1988 89 USGS 
Sample Metal 2001 Res~lt Results"' 

W2 USGS 9 Lead 0 081 Mg/L 0 034 Mg/L 

Spillway discharge Cadmium 0 027 Mg/L 0 017 Mg/L 

Zmc 8 1 Mg/L 49 Mg/L 

W4 USGS8 Lead 0 113 Mg/L 0 058 Mg/L 

Toe of Chat P1le Cadmtum 0 033 Mg/L 0 021 Mg/L 

Zmc 23 4 Mg/L 15 Mg/L 
The number reported In this table Is an average or the data collected by the USGS between 1988 and 89 

2 7 2 4 Lead Belt Matertals Co Operattons Area 

Samples collected from this area W 7, 12 

Sample W7 and Wl2 were collected from the two ponds wtthm the LBMOA that are closest to the 

ta1hngs Sample W7 was collected from the pond used for coohng water m the asphalt operation 

Water from thts pond may be discharged under an NPDES penmt Sample Wl2 was collected from 

another pond that receiVes runoff from a portton ofthe tathngs slope whtch mclude shmes These 

samples had elevated metals Ftltermg shghtly reduced the concentration of metals 

2 7 2 5 Other Samples 

Samples collected from this area W -9 10 13 

Samples W9 10 and 13 were collected near the boundanes of the property W9 and Wl3 were 

collected from the unnamed tnbutary that collects surface flow from the northern portton of the 

property W9 was collected from a large standmg pool of clear water approXImately 50 yards 

upstream from Old Htghway 32 Water at thts pomt of the tnbutary appeared to be flowmg at no 

• more than a tnckle W13 was collected from an upstream seep feedmg the tnbutary The seep 
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• generated a steady flow of clear water The flow was approximately 1 5 to 2 feet wide and 1 to 

2 mches m depth 

Sample WlO was collected from a seep on the southeast side ofthe old radroad grade m the 

southeast comer of the property near the facihty entrance road The source of the seep appeared to 

be a large area of standmg water on the north stde of the ratlroad grade 

273 Quality Control Revtew 

A revtew of the quahty control data was conducted to assess the mtegnty of the sampling procedures 

and the vahdity of the analytical results for the Rlvermmes Stte The quahty control practices and 

procedures both field and laboratory are detailed m the Quallty Assurance Pro;ect Plan (QAPP) 

(Barr 2000) Samples collected at the Stte were analyzed by Southwest Laboratory of Oklahoma 

Inc located m Broken Arrow Oklahoma usmg US EPA Method SW846 3010A/6010B for 

cadmmm lead and zmc 

Thts section contams revtews of the field samphng procedures and laboratory performance The 

analyttcal data was evaluated accordmg to the procedures outlmed m the Barr Engmeermg Standard 

• Operatlng Procedures For Rounne Level Inorgamc Data Vaildatlon (Barr 1997) 

• 

2 7 3 1 F1eld Sampling Quality Control 

Field blanks were collected and analyzed to momtor potential contammatton from mcomplete 

decontarrunatton of samplmg equtpment sample transport contammatton and laboratory procedures 

Low levels of zmc were present m the field blank The most hkely source ts from mcomplete 

decontammatton procedures or laboratory contarrunatton All data wtthm five times the blank value 

was quahfied as a potenttal false posttlve 

2 7 3 2 Laboratory Performance 

The laboratory quahty control revtew was assessed by reviewmg the holdmg ttmes and method 

blanks masked duphcates and laboratory control sptke analysts All holdmg ttmes were met for the 

proJect samples The laboratory preparation blanks contamed low level detections of zmc All data 

wtthm five ttmes the blank value was qualified as a potenttal false positive All analysts procedures 

were determmed to be appropnate and d1d not adversely affect the quahty of the proJect data 
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2 7 3 3 Prec1s1on 

Laboratory control and matnx spikes were analyzed With the sample batches and one field duplicate 

was collected and used to determmc the overall preciston of the samphng and analysts procedures 

The precision was detenmned by calculatmg the Relative Percent Dtfference (RPD) for the data pairs 

where both values were above the detect10n hmit 

The laboratory spikes all dtsplayed RPDs at 30 or less except for the duplicate for lead associated 

with some ofthe samples collected on August 13 and 14 2001 All lead results associated with this 

sample duphcate were quahfied The masked duplicates displayed RPDs of less than 30% mdtcatmg 

relatively good preciSIOn 

2 7 3 4 Accuracy 

All laboratory control sptkes dtsplayed accuracy Witlun laboratory acceptance hmits with the 

except10n of the ICP senal dtlution associated wtth some ofthe samples collected on August 13 14 

and 15 2001 Tlus senal dtlutton exceeded laboratory control cntena for all the elements present 

mdtcatmg some potential mterference present m the sample This IS most hkely the result of lugh 

levels of the target compounds bemg present m the samples All associated results have been 

qualified to mdicate QC cntena not met 

2 7 3 5 Conclusions 

The project data quahty objectives were met by the sample collect10n and analysis actiVIties All 

data IS determmed acceptable wtth above ment10ned qualifications 

2 8 Streamlined R1sk Evaluation 

Exposure of humans and other orgarusms to lead and tts compounds may occur by Inhalation or 

mgest10n This results m lead accumulatiOn m hvmg tissues mcludmg blood Human exposure may 

result m toxtc effects to the bram and central nervous system resultmg m lead encephalopathy 

permanent bram damage penpheral neuropathy, and m children permanent learrung disabthties 

Kidney damage may occur wluch may be reversible followmg short-term exposure butts permanent 

If exposure IS prolonged Exposure may mhtbtt hemoglobm synthests, resultmg m anemia and 

shortened hfe span of red blood cells Lead exerts a toxtc effect followmg conceptton and may InJure 

fetuses The IntematJOnal Agency for Research on Cancer bas determmed that lead Is carcmogemc 

m laboratory ammals, It IS a suspected human carcmogen Arsemc and cadmtum are classified as A 

and B 1 mhalation carcmogens respectively (US EPA 1993b) 
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A Sigmficant exposure route associated With the Rlvermmes Stte IS the atr pathway The tatlmgs 

matenal at the Stte 1s easily suspended m the au and earned off site by wmds where tt can 

accumulate m nearby res1dent1al soils Airborne concentratiOns of lead may also occur through 

cuculat1on of lead contammated dust by on-stte act1vtt1es such as off road vehtcle use It Js posstble 

contammatJOn may be camed mto homes by foot trackmg placmg young children and other fanuly 

members at mcreased nsk of exposure to lead The lead levels on-stte could pose a specific threat to 

females who are pregnant because developmg fetuses are parttcularly vulnerable to the toXIc effects 

of lead Site access IS currently not restncted and tt has been reported that many people have used 

the tathngs piles for recreatiOnal purposes such as ndmg all terram vehicles These activities 

promote airborne release ofcontammants (USEPA 1993b) 

Children may use the area as a playground Young children are the most likely to play m so1l and to 

place their hands and other objects m their mouths mcreasmg the opporturuty for mgestmg lead 

contammated sml (USEPA 1993b) 

The levels of lead m the on Site ta1hngs pose a potential threat to ammal hfe commg mto contact 

wtth the soli and to freshwater aquattc hfe encountenng runoff from the Stte Lead has the potenttal 

to btoaccumulate m the food cham Lead 1s toXIc to mammals fishes, and birds espectally 

waterfowl and tt can reduce or ehmmate vanous bactena or fungt that asstst m decomposmg orgamc 

matter (USEPA 1993b) 

The potential for contammat10n of the St Francois aquifer system (Bonne Terre and Lamotte 

formations) by the tailmgs appears to be mmimal The groundwater study IS addressed m the Area 

Wide Remedial Investtgatton!Feasibthty Study bemg submitted m January of 2002 
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• 3 0 ldent1f1cat1on of Removal Act1on ObJeCtives 
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3 1 Statutory Lamats on Removal Actaons 

Guidance provided m Guzdance on Conducting Non Tzme Crmcal Removal Actions Under CERCLA 

(USEPA I993a) mdicates that this Site IS not subject to the statutory hmits on schedule (12 months) 

and cost ($2 miihon) These hmits apply only to Superfund financed removal actions 

3 2 Determmat1on of Removal Actton Scope 

The overall scope of the removal action will seek to reduce the erodibility of the tallmgs (and the 

related potential for off site transport VIa wmd or water) as well as stab1hze the tatlmgs slopes to 

mimmize future exposure of human or ecological receptors 

3 3 Determination of Removal Act1on Schedule 

It IS expected that the recommended removal actwn wtll be Implemented at the S1te m phases 

defined by the Site areas The gradmg plan Is shown on Figure 7 The Taiimgs Area wtll be worked 

on first The eastern and western slopes will be supported by placement of chat borrowed from the 

Chat Pile The surface of the Tailmgs Area Will be graded to Its fmal contours If athletic field use Is 

not antiCipated, the Tatlmgs Area w1ll be vegetated after gradmg ts complete subject to seasonal 

considerations Pnor to vegetation a minimum of 6 mches of clay cover soil from on site will be 

placed However If The Doe Run Company prepares a vegetation plan and demonstrates that 

dtrectly seedmg the taiimgs will meet ARARs the EPA wtll approve the plan and no sotl will be 

requ1red The Chat Ptle wtll then be regraded begmnmg on Its northeast stde where It adjoms the 

Tailings Area eastern slope and workmg around the south side of the Chat Pile The excavation of 

the Spillway and stnppmg and demoht10n m the former stockpile area south of the entrance road will 

be ongomg dunng the first tasks and will be completed at this pomt The final gradmg activity will 

be the gradmg of the south slope of the Tailmgs Area and the east slope of the Chat Pile These 

slopes w11l be adJusted as necessary to result m a matenal balance for the Site 

Slope Areas requmng rock slope protectiOn w11l be covered as constructiOn proceeds If athletic field 

use 1s planned soil cover for the Ta1hngs Area will be placed near the end of the overall S1te gradmg 

process to miDimJze contammat10n due to dust blown from unrecla1med parts of the Site It 1s 

assumed that most ofthe facihty development for any athletic facilities w1ll take place after the 
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removal action IS complete The overall work IS expected to begm m the summer of 2004 and be 

fimshed wtthm about 2 years 

3 4 Planned Removal Act1v1t1es 

Removal activities are expected to mclude 

• Excavation and consolidatiOn of apphcable tailings and chat matenals to reduce the quantity of 

cover matenals reqmred 

• Regradmg to stabthze steep slopes 

• Apphcatton of rock cover to slopes 

• RevegetatiOn mcludmg possible use of sods to reduce exposure of the pubhc and mmtmize 

eroswn 

• Implement admtmstrative controls mcludmg deed restncttons to prevent the pubhc access to 

some areas and restnct land use at the Stte 
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4 0 ldent1facataon and Analysis of Removal Actaon 
Alternatives 

As outlined m the work pian {Barr February 15 2001) there are several technologies that may be 

mcorporated mto a final remedy for the Stte They are 

• Slope stab1hzat10n 

• Surface stabthzation 

• Dramage and sediment controls 

• Gradmg 

• Admtmstrattve controls 

Each technology has advantages and disadvantages and It IS hkely that a combmatton of these 

technologies will be needed to meet the removal actiOn ObJectives for enttre Stte Constdenng th1s 

mformat1on the followmg removal actwn alternattves have been developed 

• Alternattve 1 No Act1on 

• Alternative 2 Admmtstrative Controls Only 

• Alternative 3 Storm Water Pollutton Prevention Plan (SWP3) Control ofWmd Erosion and 

Slope Stabthty Considerations 

• Alternative 4 Other alternatives specific to sub areas of the S1te 

The alternatives were evaluated for the1r apphcabthty for unplementatwn The followmg sectiOns 

descnbe the alternatives as they may be Implemented at each of the Site sub areas Total costs for 

Alternatives 2 3 and 4 are compared m Table 5 The Alternative 3 gradmg plan 1s shown on 

F1gure 7 The recommended alternative which combmes AlternatiVes 3 and 4 1s shown on Ftgure 8 

4 1 Alternative 1-No Actton 

AlternatiVe 1 Is the no action alternat1ve reqmred for analysts as stated m the U S EPA Guidance on 

conductmg non time cnt1cal removal actiOns Under CERCLA August 1993 The purpose of the no 

act10n alternative 1s to act as a baseline condttlon for companng the effectiveness of the vanous other 

• alternatives There are no 1ssues with Implementab1hty and there are no cap1tal or operatwn and 
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• mamtenance (O&M) costs to consider The no-action alternative would not provtde any addttional 

protectton of pubhc health and the envtronment and the nsk would be the same as the extstmg 

condtttons The no actwn alternattve would not prevent wmd eros10n Suspended particulate and 

contammants m the surface water runoff would contmue to dram towards the Flat RIVer 

Because this alternative would not meet removal action obJeCtives and would not be protective of 

human health and the envtronment Alternative 1 was ehmmated from further considerattOn 

4 2 Alternative 2-Adm1nistrat1ve Controls 

Alternative 2 IS the Implementation of admmtstrattve controls for the Site Admmistrattve controls 

may mclude some or all of the followmg deed restnct10ns on the property wammg signs and barner 

fences and gates to mhlbtt trespassmg full or part time survetllance to prevent trespassmg and air 

and surface water momtormg 

Admmistrative controls are also mcluded as part of the vanous act10n altemattves Admmtstrattve 

controls only (Alternative 2) mcludes a mtmmum of a 6-foot cham hnk fence around the Stte The 

vanous actiOn alternatives do not mclude thts fence because the surfaces will have been remedtated 

• Both the admtmstrative controls only and the action alternattves mclude the cost of long term atr and 

water momtonng 

4 3 Alternative 3-Stormwater Pollution Prevent1on Plan (SWP3), 
Control of Wmd Eros1on, And Slope Stability Cons1derat1ons 

Alternative 3 mcludes 1mplementatton ofthe stormwater pollutiOn prevention plan Appendix A for 

the Site The goal of the SWP3 1s to reduce the amount of matenal mtgratmg off stte through soil 

eros10n utthzmg a mmtmal amount ofmatenal movement and construction Wmd eros10n must also 

be controlled smce dust from the site reachmg adJacent areas can be camed m runoff from those 

areas Geotechmcal mvestigattons performed after the SWP3 was prepared have mdtcated that the 

east and west slopes ofthe Tathngs Area requtre placement of addtttonal fill to support shmes 

matenals Because an SWP3 alternatiVe that did not also meet stabthty requuements would be 

unacceptable gradmg to meet stabthty requtrements IS also mcluded m Alternative 3 

The mam chat ptle (Ftgure 7) currently has slopes as steep as 1 5 honzontal to 1 verttcal This 

alternatiVe reduces the outer slopes of the pile to 3 honzontal to 1 vertical to allow the placement of 

• 12 mches of rock slope protectiOn for wmd eros10n control The rock protectiOn wtll also be placed 
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on top of the pile The rock used for slope protection will be selected for hmited amounts of fine 

fractions m an effort to discourage weed growth and promote vertical mfiltrat10n Runoff from the 

chat pile IS assumed not to occur because of the high mfiltrat10n capacity of the relatively coarse chat 

matcnal 

Gullies and the depress10n m the center of the Taihngs Area (Figure 7) will be sloped and filled mas 

necessary to reduce the potential for erosiOn The top surfaces of the Tallmgs Area will be vegetated 

Pnor to vegetation a mimmum of 6 mches of clay cover sml from on s1te w1ll be placed However 

If The Doe Run Company prepares a vegetation plan and demonstrates that directly seedmg the 

tailmgs will meet ARARs the EPA will approve the plan and no sod will be reqUired Runoff will be 

routed to the eXIstmg setthng basm to the extent poss1ble (Figure 7) The existmg setthng basm 

drams through decant tower 1 dunng h1gh water levels DiversiOn of runon from the natural slopes 

north of the ex1stmg setthng basm was considered However It ts relatively Impractical due to the 

steep slopes (5H 1 V) shallow bedrock and heavy woods Due to the expense of repamng the culvert 

carrymg the discharge from the decant tower 2 It Will be sealed and abandoned (Figure 7) The 

portion of the ta1hngs area not tnbutary to decant tower 1 will be routed to an mfiltratiOn/evaporatiOn 

pond developed m the ex1stmg depressiOn where agncultural hme has been removed (Figure 7) 

The storm water pollutiOn prevention plan calls for a senes of berms m the Spillway Identifymg them 

as Structure A (Ftgure 7) The existmg spillway berms are breached reportedly by local off road 

enthusiasts Pnor to the breach vegetatiOn m the ponds created by the berms significantly reduced 

the amount of metals m the discharge w1th the exceptiOn of zmc The berms Will be restored and 

some of the existmg tailings matenal trapped behmd the berms m the Spillway will be excavated and 

placed back on the remamder of the Site as fill Aquatic plants will be established m the ponds by 

placmg excavated matenal from other ponds m the vicmity m the new ponds (Figure 8) 

Tailmgs matenal deposited downstream of Old Htghway 32 along the channel to the Flat River wtll 

also be excavated and returned to the Stte {Ftgure 8) The old railroad grade crossmg the Spillway 

will be removed and dtsposed on stte (Figure 8) Tathngs have been visually 1denttfied man area 

approxtmately 1500 feet long and up to 200 feet wtde between Old Htghway 32 and the existmg 

ratlroad This area wtll be referred to as trackside tailings (Figure 2) Taihngs m this area will be 

excavated and returned to the s1te The area will then be revegetated {Ftgure 8) 

A gradmg plan has been developed to meet the requirements of Alternative 3 w1th a mm1mum 

• amount of matenal movement It ts also designed to be compatible With the other sub area specific 
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alternatives under Alternative 4 The plants shown on Ftgure 7 Details ofthe plan are discussed 

below 

The chat pile slope will be reduced to 3 honzontal to 1 vertical to allow mstallatwn of rock slope 

protection To obtam fill for use elsewhere the top elevatiOn will be lowered approximately 50 feet 

Thts will brmg the Chat Ptle Area level with the Ta!lmgs Area at approXImately Elevatton 930 

makmg the Chat Pile vtsually mdistmgmshable from the Tathngs Area followmg construction To 

mmimize excavat10n ofthe pde when cuttmg back the slope the eastern toe of the ptle will be 

extended eastward approXImately 75 feet Ex.tstmg matenal beneath the new toe In the spillway will 

be excavated and replaced as necessary The final height ofthe chat p1le from the toe m the spillway 

Will be approximately 150 feet 

Surplus rnatenal excavated from the chat ptle wtll be used to provtde a compacted fill at a 3 

honzontal to 1 verttcal slope agamst the eastern and western slopes of the Ta1lmgs Area This ts 

necessary to meet slope stabthty requtrements by provtdmg support to the extstmg slopes whtch 

mclude shmes layers Thts ts dtscussed further m SectiOn 2 6 5 The contours on Ftgure 7 for these 

slopes are conservattve tn terms of slope stabthty More detailed analysts of these slopes dunng final 

destgn may reduce the honzontal dtstance between the extstmg and proposed slopes and therefore 

the requtred fill Otherwtse the proposed contours on these slopes are relattvely fixed Like the Chat 

Ptle slopes these slopes w1ll be covered with rock slope protect10n 

The storrnwater pollution preventiOn plan (Append1x A) mcludes what ts 1dent1fied m the plan as 

Structure C Trus conststs ofregradtng and nprappmg the portiOn ofthe slope on the east stde of the 

Tallmgs Area whtch 1s tnbutary to Outfall 2 (Ftgures 2 and 7) Th1s ts mcluded m the regradmg 

work for slope stabthty as descnbed m the paragraph above The defined channelleadmg to Outfall 

2 begms approXImately 400 feet downhill from the toe of the regraded slope Special attention wtll 

be g1ven to estabhshmg a vegetative buffer m the non wooded portions ofthe area between the toe 

and the defined channel 

The south slope of the Tatlmgs Area (wh1ch wtll actually be constructed m what has been tdenttfied 

as the LBM Co Operatmg Area (Ftgure 2) w11l be constructed to prov1de stab1hty wh.tle rnmtmtzmg 

the fill whtch must be tmported from elsewhere such as the Chat Ptle Unhke the eastern and 

western slopes the locat1on of the slope crest and toe m thts area are relatively unrestncted by slope 

stabthty cons1derat1ons or adjacent wooded natural areas Therefore an outer slope of 4 honzontal to 

• 1 verttcal has been proposed Thts may also reduce total matenal movement by better matchmg 
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existmg slopes The location of this slope may be adJusted to correct for any matenalimbalances 

wluch occur dunng final design or whtch are discovered dunng constructwn Ltke the Chat P1le 

slopes these slopes will be covered With rock slope protection 

The relatively flat area between the toe of this slope and the entrance road (Power Street) w11l hkely 

be used for dtsposal of excavated matenals from the Spillway Area stnppmg from the area south of 

the entrance road demoht1on debns from the Mme Shaft Area and Similar matenals (Figure 7) This 

area will also be covered with rock Rock cover IS necessary because the disposed matenals 

mentioned above w1ll be overlam with surplus chat from regradmg the chat pile Chat IS more 

difficu It to vegetate than tailings 

The portion ofthe LBM Co OperatiOns Area south ofthe entrance road Will be stnpped to natural 

ground and graded to dram to a ditch on the south stde of the entrance road (Figure 8) A new 

culvert (Structure B of the Stormwater Pollution PreventiOn Plan) Will be mstalled at the east end of 

the dttch to carry the discharge under the entrance road and thence to the new detention ponds m the 

Spillway (Figure 8) 

The approXImate boundary between the tailmg contammated portions of the Site and the quarry IS the 

west boundary hne of the Lead Belt Matenals Operations Area as shown on Ftgure 2 This 

boundary 1s our best estimate of the hmtts of ta!lmgs on the surface, based on aenal photographs and 

field observations Dunng the removal actiOn visual observatiOn test pittmg and XRF sampling 

and testmg will be used to 1denttfy the precise limits of contammation Then stnppmg rock cover 

or vegetatiOn Will be used as appropnate Demoht1on and removal of all remams of rrull bmldmgs to 

the disposal area Identified above IS mcluded m Alternative 4 5 SectiOn 4 4 5 (Figure 8) 

A depressed sectton of the old ratlroad grade mto the stte was sampled at A21 and A21S (Ftgure 6) 

and found to be contammated The bottom of the depressed area wtll be stnpped from the end of the 

depressiOn approximately 50 feet south of the samphng pomt to the entrance road approXImately 

250 feet north of the samphng pomt Thts work w11l require stgruficant tree removal Between the 

depressed area to be stnpped and the fill portion of grade to be removed as part of the Spillway work 

the old ratlroad alignment ts occup1ed by two parcels of restdenttal pnvate property (F1gure 3) The 

grade has been obliterated m thts area The two parcels are mcluded for sml samphng as part of the 

Intenm Action St Francois County Missoun 

The top of the regraded Tatlmgs Area has two levels to accommodate the extstmg ground elevatiOns 

(Ftgure 7) For the purpose of esttmatmg excavatwn volumes, they have been assumed to be level at 
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Elevation 930 and Elevatwn 915 respectively Dunng final design they will be sloped to provide 

dramage Raismg the 23-acre lower area by 15 feet to match the elevatiOn of the upper area would 

require over one half mtlhon cubtc yards of fill Smce levehng the entire area has no obvtous 

benefits such an alternative was not considered The regraded Tallmgs Area will be vegetated Pnor 

to vegetatiOn a mmtmum of 6 mches of clay cover soil from on s1te will be placed However tfThe 

Doe Run Company prepares a vegetation plan and demonstrates that dtrectly seedmg the tathngs Will 

meet ARARs the EPA wtll approve the plan and no soil will be requtred 

The Alternative 3 gradmg plan ts destgned to have a matenal balance It assumes that LBM Co s 

removal of agncultural hme and chat contmues unttl the Spnng of 2004 or four years after the date 

of the aenal photography on wbtcb the extstmg topographic map IS based After adJustmg for this 

removal (220 000 cubtc yards) the total volume of cut remammg dunng the removal actton IS 

830 000 cubtc yards The requtred volume of fill m the Alternative 3 gradmg plan ts 700 00 cubtc 

yards allowmg for 15 percent shrmkage from cut to fill If the matenal quantity removed by LBM 

Co IS less the gradmg plan can be modtfied slightly to mamtam approxunately the same volume of 

cut and fill dunng the removal actton 

As noted previOusly the relatively flat area between the toe of the southern slope and the entrance 

road (Power Street) will hkely be used for dtsposal of excavated matenals from the Spillway Area 

stnppmg and demohtton debns from the area south of the entrance road and sumlar matenals 

(Figure 7) The contours m the Alternative 3 gradmg plan do not reflect this Dtsposmg oftbts 

matenal would result man average mcrease m elevatiOn m that area of only 10 to 15 feet resultmg 

m a neghgtble tmpact on the overall appearance oftbe Stte The approximate shape oftbe filled 

dtsposal area ts shown on Ftgure 8 

4 4 Other Alternatives 

These alternatives are relevant to specific portiOns of the Stte and could be added to or subtracted 

from Alternative 3 as appropnate 

441 Alternative 41-Re-Use/Recycle 

As noted m SectiOn 2 1 4 Lead Belt Matenals Co (LBM Co ) ts removmg approxunately 20 000 

cubtc yards per year from the Tatlmgs Area for sale as agncultural hme (Figure 2) They are also 

removmg approxtmately 35 000 cubiC yards per year from the Chat Pile for use as aggregate m thetr 

bttummous mix operation The gradmg case presented under Alternative 3 assumes that tlus will 
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contmue unt1l the Spnng of 2004 drawmg to a close as removal actton construction ts about to 

begm Dunng preparation of the Second Revtsion EE/CA It was agreed that sale of agncultural hme 

wtll cease as of August 1 2003 Thts will not stgmficantly affect the gradmg plan 

Under Altcrnattve 4 1 porttons of the Chat Ptle wtll be set astde for contmued use m thetr operatiOn 

ReqUirements and restnctwns for controllmg LBM Co s use of the chat w1ll be added to the1r lease 

from Doe Run LBM Co w1ll be allowed to contmue thetr operattons at the Stte as long as controls 

are effecttve m preventmg the off sttc mtgratwn of chat All handhng of chat at the stte ts already 

covered by an Au Operatmg Permtt A low pomt Will be mamtamed 10 the chat excavation area to 

collect any sedtment due to water erosiOn 

In additiOn plans will be estabhshed outhmng how much ofthe chat Will be removed where tt wtll 

be excavated and what final contours wtll look hke Fmal contours wtll be estabhshed based on slope 

stab1hty requirements and LBM Co will not be allowed to excavate beyond those contours The chat 

available for removal will be hmtted to what IS left after all matenal needed elsewhere for the 

removal actton ts removed and will exclude what must be left m place to provide a stable slope and 

buttress for the finer ta1hng m the Taihngs Area It may be necessary to stockpile some of the desired 

matenals elsewhere than the1r eXIstmg location 10 order to facilitate closure of as much of the stte as 

possible dunng the removal action The removal action and subsequent LBM Co operatiOns would 

hkely mclude placement of a temporary rock cover for areas which are mactive but subject to future 

excavatiOns 

It IS estimated that more than 30 years of chat can be removed from the Site at the current rates 

before the supply of matenal not needed to ma10tam slope stabihty 1s exhausted Only a relatively 

small portion of the Site (the western face of the Chat Pile) would need to be left open to allow 

contmued use of the chat Because only the timmg of apphcat1on of a portton of the final cover IS 

changed and not the total amount of cover apphed the mcremental cost est1mate to Implement tbts 

alternative 1s zero AdditiOnal detatl regardmg potenttal contmued LBM Co operatiOns usmg chat 1s 

mcluded m Appendtx J and Figures J-1 J 2 and J 3 

LBM Co will be requ1red to comply with all EPA regulations mcludmg the ImplementatiOn of a 

Stormwater Pollution Prevention Plan 

If Alternative 4 I IS not selected the LBM Co s lease on the portiOn of Doe Run property contammg 

taiimgs and chat wtll be canceled Whether LBM Co remams active on the quarry port1on of Doe 
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Run property would be at the dtscret10n of Doe Run A schedule will be prepared for mobthzmg off 

site mcludmg any clean up requtrcd to remove any contanunat10n from LBM Co s operation 

442 Alternative 4 2-Gradmg and Cover for Athlet1c Complex 

The Tatlmgs Area may be developed mto an athletic complex The potential athletic area has upper 

and lower levels (Figure 8) The upper tatlmgs field wtll dram to the extstmg surface water pond and 

decant tower 1 The lower level wtll be created by regradmg the eXIstmg large depress10n to dram to 

a lowered mlet on decant tower 2 Areas mtended for act1ve athlettc use Will first be covered wtth 12 

mches of cover soil from on stte and 6 mches of vegetative sml from off Site and eventually be 

vegetated with a mtx of athletic field grass Any unused areas wtll be vegetated after placmg a 

mirumum of 6 mches of cover sOil on the tmhng 

Development of an athletic area Will reqmre a lease agreement With the City of Park Htlls covermg 

habthty operations and mamtenance and development costs The potential area of development Is as 

much as 70 acres Athletic field development Will require more detatled gradmg than Alternative 3 

This IS necessary to provide crowns on the fields swales between the fields parkmg areas etc The 

addtt10nal gradmg has been estimated at approximately one foot over the entire area or 

approXImately 100 000 cubtc yards 

A general site layout for potential athletic fields was previously prepared for Doe Run at the request 

of the City of Park Hills That layout IS mcluded m Appendix H That conceptual layout was used to 

prepare the recommended alternative schematiC plan shown on F1gure 8 

443 Alternattve 4 3-Retalning Decant Tower 2 

The culvert conveymg the d1scharge from decant tower 2 was mspected durmg the EE/CA field 

work The purpose was to determme 1f 1t may convey surface water overflow from a potential 

addtt10nal detentton basm at decant tower 2 and what the nature of the necessary repatrs mtght be 

Alternative 3 assumes that decant tower 2 IS abandoned and that an evaporatiOn/mfiltratlOn pond 1s 

established m the area of the agncultural hme excavat10n (Ftgure 7) Mamtammg decant tower 2 and 

developmg the associated normally dry pondmg area (Figure 8) IS only necessary 1fthe Ta1lmgs Area 

1s developed for athletic fields The soil cover wtll create mcreased runoff and It Will be necessary to 

control pond levels to avOid floodmg the fields Therefore Alternattve 4 3 wtll be tmplemented only 

m conJunctiOn With Alternative 4 2 
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The cost estimate for decant culvert repair mcludes the entire length from the tower to the end of the 

culvert extens10n at the toe Costs are also estimated for reworkmg the tower mlets 

444 Alternative 4 4-Treatment Ponds m Spillway 

Th1s alternative expands the detentiOn ponds m Alternative 3 mto treatment ponds (Figure 8) The 

treatment ponds will be destgned specifically to lower the concentratiOns of metals mcludmg zmc m 

the discharge water Treatment technologies may mclude biological physical and chemical means 

If biOiogtcal means are used plants known to aid m the removal of metals and particulate will be 

planted m the ponds The treatment ponds w1ll be more complex than detention ponds and therefore 

reqmre more engmeenng gradmg and constructiOn work Treatment ponds are assumed to mclude 

excavation of the spillway to natural ground or an additiOnal 50 000 cubic yards of excavation 

beyond Alternative 3 

This alternative mcludes two sub alternatives Under Alternative 4 4A the sptllway wtll be 

excavated to natural ground but further steps wtll not be taken pendmg operatmg expenence wtth 

the enlarged ponds Alternattve 4 4B mcludes the add1t10n of advanced treatment methods The cost 

estimate for Altemattve 4 4B assumes passiVe biologtcal treatment The system assumed for the cost 

estimate ts sized based on the removal of zmc It consists of a constructed wetland wtth an orgaruc 

substrate Zmc IS removed by sulfate reduction under anaerobic conditiOns resultmg m the 

precipitation of msoluble metal sulfide 

445 Alternative 4 5-Ciose Mme Shaft 

The ongmal mme shaft ts located m the area where LBM Co currently operates (Figure 2) F1eld 

work performed durmg EE/CA preparation mdtcates that the shaft has been sealed Further field 

work mcludmg dewatenng above the assumed shaft seal for a closer mspect10n wtll be performed 

dunng the removal action phase Add1t10nal demohtton, debns cleanup and regradmg m the mme 

shaft area may also be appropnate The cost estimate for Alternative 3 already mcludes 50 000 cub1c 

yards of excavatiOn m the area south of the entrance road mcludmg the Mme Shaft Area This ts 

based on the surface area and an assumed stnppmg depth of five feet Alternative 4 5 adds the 

addtttonal work of demoht10n of all of the old mme bmldmgs on stte (except those m acttve use by 

LBM Co ) and dtsposal m the area JUSt north of the entrance road {Ftgure 8) 
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5 0 Comparative Analysis of Removal Act1on 
Alternatives 

Based on the tdentlficat10n of the removal action alternatives presented m Chapter 4 a comparattve 

analysts of the alternattves was made The purpose ofthis comparattve analysts was to Identtfy the 

advantages and dtsadvantages of each alternative relattve to the others as well as ensure that the 

recommended alternattve would best address the cntena hsted below 

• Overall Protection of Pub he Health and the Environment 

• Comphance wtth ARARs and other Cntena Advtsones and Gutdance 

• Short Term Effectiveness 

• Long Term Effectiveness and Permanence 

• Reductton of Toxtctty Mobthty or Volume Through Treatment 

• Techrucal Feasibthty 

• Admtmstrattve Feastbthty 

• Avatlabtltty of Services and Matenals 

• Regulatory Acceptance 

• Commuruty Acceptance 

• Cost 

The recommended alternative will be presented m Chapter 6 

Table 5 summanzes costs for the removal actton alternattves 

5 1 Effectiveness 

Effectiveness ts evaluated m terms of protection of pub he health and the envuonment compliance 

wtth ARARs and other cntena, advtsones and gutdance short~term effectiveness long term 

effecttveness and permanence and reductton oftoxtctty mobthty or volume through treatment 

5 1 1 Overall Protection of Pubhc Health and the Env1ronment 

The no actton and admtmstrattve control alternattves are mfenor to the more proacttve alternattves 

under thts cntenon Admtmstrattve Controls would restnct access to the tallmgs and chat areas and 

• thus reduce dtrect human exposure However human exposure through wmdblown tathngs and 
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erosion oftmlmgs mto Flat River would contmue Likewise wddhfe would still be subject to direct 

exposure on the S1te and aquatic hfe would still be exposed m Flat River Therefore admtmstrative 

controls as a stand alone alternative will not be gtven further constderatton however some 

admtmstrattve controls wt11 be mcorporated mto the selected alternatives as appropnate 

The remammg alternatives are constdered satisfactory m terms of overall protection of pubhc health 

and the envtronment and can meet ARARs and other cntena 

512 Compliance wtth ARARs and Other Cr1ter1a, Adv1sortes, and Gu1dance 

The followmg applicable or relevant and approprtate requtrements (ARARs) for the 

Elvms/Rtvermmes Mme Tatlmgs Stte were Jdenttfied m the Work Plan and Fzeld Samplmg Plan 

Rev-1 (Barr February 15 2001) 

5 1 2 1 National Amb1ent A1r Quality Standards (NAAQS) 

The NAAQSs under the Clean Au Act 42 US C §7401 et seq 40 CFR Part 250 and 10 CSR 

10 6 010 establish ambient atr quahty standards for emtsstons of lead and particulate matter The 

removal action may mvolve regradmg and movement of tathngs and chat whtch could cause the 

airborne release of both lead and parttculate matter Because the Slte 1s not constdered a • maJor 

source 11 under the Clean Atr Act the NAAQSs are not applicable However they are relevant and 

appropnate durmg on s1te construction acttvtties Atr momtonng and controls such as dust 

suppression will be Implemented as necessary dunng removal acttvtttes to ensure that atrborne 

emtsstons of parttculates and lead durmg removal act10ns are below the followmg NAAQSs (a) for 

partiCulate matter less than 10 mtcrons 150 J.lg/m3 24-hour concentration or 50 J.Lg/m3 annual 

antbmettc mean (b) for lead 1 5 J.lg/m3 quarterly average 

5 1 2 2 Fug1t1ve Partrculate Matter Regulations 

The Fug1t1ve Particulate Matter Regulations 10 CSR 10 6 170 provtde restnct10ns on releases of 

particulate matter to ambtent atr These regulations wtll be applicable to any fugtttve emtsstons of 

particulate matter whtch occur as a result of on-stte construction acttvtttes 

5 1 2 3 Surface Mtmng Control and Reclamation Act (SMCRA) 

SMCRA governs activities associated wtth coal exploratiOn and mmmg Because the standards and 

regu\at10ns promulgated under SMCRA are mtended for act1ve coal mmes they are not apphcab\e to 

acttons at the Elvms!Rtverrrunes Mme Tathngs Stte However some of the surface mmmg standards 
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found m 30 CFR Part 816 are relevant and appropnate because they address cucumstances that are 

similar to those found at the Elvms/Rtvermmes Mme Tatlmgs Stte 

Sediment Control Measures (§816 45) 

SMCRA reqUires that sediment control measures be destgned constructed and mamtamed to 

mtntmize erosion and prevent additiOnal sediment from entenng the stream flow of adJacent 

watercourses 

Siltation Structures (§816 46) 

SMCRA requtres that when siltation structures such as sedimentation ponds are used they must 

contam spillways and be destgned to (I) provide adequate sediment storage volume (2) contam 
or treat 10 year 24 hour prectpttatton events and {3) provide a non cloggmg dewatenng device 

adequate to mamtam detentiOn ttme 

Gradmg Requirements (§816102) 

SMCRA requtres that dtsturbed mmmg areas be graded to rnimmize water pollution and erosion 

ehmmate htgh walls and depressiOns prevent shdes and achieve ongmal contour 

Revegetation (§816 111) 

SMCRA requues that on regraded areas and all mtmng disturbed areas a vegetative cover must 

be established which IS compnsed of nattve spectes capable of stabthzmg surface soil from 
erosion permanent and capable of self-regeneration 

5 1 2 4 Clean Water Act (CWA) D1rect D1scharge Requirements 

On site discharges from a CERCLA Stte to surface waters must meet the substantive reqUirements of 

the NatiOnal Pollutant Dtscharge Ehmmat1on System (NPDES) program These mclude use of best 

available technology economically achievable pursuant to Section 30l(b) of the CWA and 

compliance With state effluent hmttattons and water quality standards pursuant to 10 CSR 20-7 015 

and 10 CSR 20 7 031 

Section 404 of the CW A regulates the placement of fill m waterways dredgmg of matenals from 

waterways and wetlands tmpact mtttgatton The substanttve requtrements of a Section 404 permit, 

Issued by the U S Army Corps of Engmeers may need to be met dependmg on the final design 

5 1 2 5 Storm Water Requirements (1 0 CSR 20 6 200) 

The State of Missoun has promulgated regulattons that are apphcable to storm water discharges 

associated with areas where mdustnal actiVIty mcludmg mmmg has taken place m the past and 

sigmficant matenals rem am and are exposed to storm water The substantive requuements of the 
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storm water program must be comphed wtth at the Stte so long as runoff from the Stte comes mto 

contact wtth the taihngs Detatled reqmrements for the R.!vermmes Stte are m the Stormwater 

Pollution PreventiOn Plan m Appendix A 

5 1 2 6 Protection of Flood Plams 

As required by Executive Order 11990 and 40 CFR 6 Appendix A, If a proposed federal government 

actiOn ts located m or affects a 100 year :floodplam the act10n must be destgned and earned out so as 

to avoid adversely 1mpactmg the floodplam wherever posstble In addttton the actiOns' planmng 

must reflect constderat10n of flood hazards A flood msurance study extsts for the City of Park Ht11s 

(FEMA 1998) 

5 1 2 7 RCRA Subtitle D Solid Waste Disposal Regulations 

The RCRA SubtitleD program (40 CFR Part 257) as well as the State ofMtssoun Sohd Waste 

Management Law and Regulation regulates the management of non hazardous sohd waste 40 CFR 

Part 257 estabhshes requtrements for mamtenance of a facthty at wh1ch sohd wastes are dtsposed 

These regulattons are relevant and appropnate for the removal act10n The regulations requtre that 

the facthty be mamtamed so as to prevent a wash out of sohd waste and that the pub he not be 

allowed uncontrolled access to the facthty 

5 1 2 8 Other Cr1ter1a to be Considered 

In addttton to apphcable or relevant and appropnate requirements EPA and the state may tdenttfy 

other advtsones cntena, or guidance "to be constdered' for a parttcular release or response act10n 

Followmg are the "to be constdered" cntena and gutdance for tbts removal act10n 

51 2 8 1 State of Missouri Metallic Minerals Act 

This law only regulates closure of active metalllc mmerals mmmg operations Thus tt IS not an 

ARAR for closure of abandoned mme lands such as the Site However the closure standards and 

cntena under the Metallic Mmerals Act will be reviewed and constdered dunng design of the 

removal action 

5 1 2 8 2 EPAIOSWER Interim Guidance on Soli Cleanup Levels 

EP A/OSWER Revised Intenm Sotl Lead GUidance for CERCLA Sites and RCRA Corrective ActiOn 

Facthttes OSWER Dtrectlve #9355 4 12 July 14 1994 and EPA/OSWER Clanficat10n to the 1994 

Revised Intenm Soil Lead Guidance for CERCLA Sttes and RCRA Corrective Act10n Fac1httes 
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OSWER D1rect1ve #9200 4 27 August 1998 sets an mtenm soil cleanup level for res1dent1al 

settmgs of 400 ppm total lead At the Rlvermmes Mme Tathngs Site a number of res1dences are 

located m the VICiruty of the Site and thus It IS hkely that ch1ldrcn have and will play on or near the 

tathngs ptle Restdenttal areas surroundmg or adJacent to the s1te will not be addressed m the EE/CA 

for the stte However the mtenm sotl cleanup levels wtll be Important for the evaluatiOn of 

mstttuttonal controls at the stte 

5 1 2 9 D1scuss1on of Compliance w1th ARARs and other Cnter1a, Adv1sones and 
Gu1dance 

Alternattves that mvolve surface gradmg or movmg of ta1hngs and chat can be des1gned and 

Implemented m accordance wtth the ARARs All proactive alternatives will provtde gradmg to 

mmtmtze eros10n and Improve slope stabthty followed by a protecttve surface cover of etther rock 

sotl and/or vegetatiOn 

All pondmg areas wtll be destgned to handle 10-year 24 hour precipttatton events Work at the Site 

w1ll mclude Implementation of a Storrnwater Pollut10n Prevention Plan A treatment system w1ll be 

developed as necessary m the spillway to meet CWA dtscharge requuements Work m the floodplam 

of the Flat River will be hmtted to removal of tathngs 

513 Short-term Effectiveness 

Alternative 3 provtdes short-term effectiveness The vegetattve cover can be seeded shortly after 

gradmg m mdtvtdual areas ts complete Areas such as the Sp1llway and the eastern slope ofthe 

Tatlmgs Area which have the greatest potenttal for water erosiOn can be worked on first Temporary 

eros10n control measures wtll be applied as appropnate Dust control measures wtll be taken as 

necessary to meet atr quahty standards 

Alternatives 4 1 through 4 5 have httle mfluence on short term effectiveness with the exceptton of 

Alternattve 4 2 Gradmg and Cover for Athletic Complex That alternatiVe ts somewhat less effective 

for dust control m the Tathngs Area m the short term That ts because the placement of sotl cover 

w11l be delayed unttl most of the Stte work ts complete to prevent the sot) from bemg contammated 

by wmd born tathngs from elsewhere on the Stte Alternatives 4 1 through 4 5 have httle effect on 

the duratiOn of constructiOn Therefore w1th the exceptton of Alternative 4 2 there ts no stgmficant 

dtfference m envtronmentalimpact and worker or pubhc exposure among the alternatives 
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514 Long-term Effectiveness and Permanence 

The pnmary nsks to long term effectiveness and permanence are failure of the rock vegetative or 

soil and vegetative cover resultmg m erosiOn of taJimgs and uncontrolled future human mtruswns 

mto the closed tailmgs depostt The nsk of erosiOn w11I be controlled by regular mspect10n ofthe 

S1te and patchmg and revegetation as needed under Alternatives 3 and 4 2 The nsk of human 

mtrusion w11l be controlled by deed restnctwns pubhc education the vtgtlance of law enforcement 

staff and observattons made durmg mspect10n and rnamtenance ofthe cover 

Alternative 3 has excellent long term effectiveness provtded that the vegetated ta1hngs areas are 

mamtamed Runoff from the Tathngs Area flows to either a permanent pond or to a closed 

depress1on trappmg sed1ment on the Stte Alternative 4 1 Re Use/Recycle has less long term 

effectiveness because 1t wlllleave a small portiOn of the Stte vulnerable to off-stte mtgrat10n of chat 

for an extended penod 

Alternattve 4 2 Gradmg and Cover for Athlettc Complex has both pluses and mmuses m the long 

term Use as an athletic field subJects the Tathngs Area to frequent observation and regular 

mamtenance m the form ofrnowmg fertihzmg and reseedmg Use as athletic fields also prov1des 

much greater pubhc access and potential for mtruston However thts 1s offset by much more frequent 

observation by City staff and law enforcement to safeguard their mvestment m the fac1ltttes 

Alternattve 4 3 Retammg Decant Tower 2 must be mcluded 1fthe complete athletic fields complex 

1s constructed In general the concrete underground decant culvert 1s a long term hab1hty Concrete 

eventually detenorates and the buned nature of most ofthe culvert creates the potential for long-term 

observatiOn and repatrs to be madequate However despite bemg abandoned for 60 years and hkely 

bemg at least 20 years older than that; 1t ts sttll structurally sound Repairs to wall cracks and 

port10ns of the floor and lower walls are proposed to brtng the culvert back to good condition and 

max1m1ze tts remammg hfe These steps Will mimmtze the long term nsks associated w1th keepmg 

decant tower 2 m operation 

Alternative 4 4 Treatment Ponds m Spillway enhances the long-term potential for the discharge 

from the Stte to meet water quahty standards Sub-alternattve 4 4A Improves long term effectiveness 

by removmg tailmgs from the spillway to mtmm1ze leachmg Alternative 4 4B advanced treatment 

provides a method to meet water quahty standards tfthe momtonng record after Implementation of 

Sub-alternative 4 4A does not successfully meet water quahty standards 
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• Alternative 4 5 Close Mme Shaft, mcreases long term effectiveness by ehmmatmg bUildmg remams 

wluch could attract trespassers and create a physical hazard 

51 5 Reduct1on of Tox1c1ty, Mob1l1ty, or Volume Through Treatment 

None ofthe alternatives mclude treatment of the tailmgs or chat The massive volume oftathngs 

makes the apphcatton of any chemtcal stabilization or fixatiOn approaches Impractical Likewtse the 

remammg metals content m the tatlmgs cannot be economically removed by reprocessmg 

Alternative 4 4 mcludes treatment of the mam stte d1scharge to the degree necessary to meet water 

quahty standards 

5 2 lmplementablllty 

Implementabthty 1s evaluated m terms oftechmcal feasibthty admimstrative feastbthty avatlabthty 

of serv1ces and matenals, regulatory acceptance and commumty acceptance 

5 2 1 Techmcal Feas1b1hty 

• All ofthe alternatives rely upon standard earthmovmg equtpment and procedures 

• 

Pass1ve b1ologtcal treatment as mcluded m Alternative 4 4B 1s an estabhshed water treatment 

techmque at other mmmg s1tes However due to the many vanables mvolved 1ts effectiveness at 

mdlvidual sttes ts somewhat unpredictable A p1lot treatment system may be appropnate If 

Alternative 4 4B ts selected 

522 Admm1strat1ve Feasib1hty 

None of the alternatives are expected to expenence difficulty with admmtstratlve feasibility 

CooperatiOn from the City of Park Hills Will be necessary to deal wtth 1ssues such as zorung and the 

potential of athletic field development 

523 Availability of Serv1ces and Matenals 

Because all the alternatives use straightforward earthmovmg technology the ava1labthty of services 

and matenals 1s good for all alternatives The Doe Run Company's crew workmg m the Old Lead 

Belt has demonstrated an abiltty to perform such work There are no off site treatment or disposal 
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requirements and the testmg servtces requtred durmg constructton are relatively mmor and readtly 

avatlable 

Quarned matenal for covermg the slopes and other selected areas With rock IS readtly avatlable m the 

quarry adJacent to the Site Cover sotls are available as stnppmgs from the quarry Higher quahty 

vegetative soils for the athletic fields may have to be obtamed from off site but are ava!lable m the 

area 

524 Regulatory Acceptance 

Altemattve 3 and Alternatives 4 2 through 4 5 are all antiCipated to be regulatonly acceptable 

Alternative 4 1 Re-Use/Recycle delays 100 percent final closure of the Site but meets the 

envlfonmental goals ofmimmtzmg waste volume and recyclmg ofwaste matenals 

525 Commumty Acceptance 

The Site IS relatively Isolated from most of the ctty Most mterest will hkely come from the residents 

ofthe former commumty ofElvms located Immediately south ofthe Site Alternative 3 whtch will 

close the Site without any active use IS not anticipated to draw oppositiOn Alternative 4 2 Gradmg 

and Cover for Athletic Complex IS dependent upon the needs and cooperatiOn of the City of Park 

Htlls SelectiOn ofthts alternative IS hkely dependent upon factors not directly related to the Site 

such as the avatlabthty of alternative locations for the fields and city finances Reduce/recycle wtll 

have commumty support because It mamtams an rrnportant local source of bituminous pavement mtx 

The other Sub-alternatives are not antiCipated to create s1gmficant commumty Issues 

53 Cost 

The costs for the alternatives are summanzed m Table 5 and set forth m detailm Tables G 1 through 

G 8 m Appendix G The costs given for Alternatives 4 1 through 4 5 m the tables are differential 

costs relative to Alternative 3 Alternative 3 provtdes a mirumum cost to regrade and stabihze the 

Site The Alternative 3 cost mcludes a clay cover so1l w1th a mtrumum thtckness of 6 mches 

Alternatives 4 1 through 4 5 have costs associated wtth them whtch can be constdered as part of the 

dectston process for mcludmg them m the recommended alternative Alternative 4 I Re Use/Recycle 

has no mere mental cost although a portton of the cover cost wtll be delayed 

Alternatives 4 2 Grading and Cover for Athletic Complex and 4 3 Retammg Decant Tower 2 are 

hoked as explamed m Section 4 4 3 They have a combmed additiOnal cost of$1 013 438 pnmanly 
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due to the stgmficant cost for addtttonal s01l cover m Alternattve 4 2 Altemattve 4 3 mcludes a cost 

of $413 000 for the present worth of 30 years ofturfmamtenance Smce the cost ofmamtenance of 

athlettc fields ts mcurred wherever they are located tlus mamtenance cost could be constdered as a 

non removal actton cost tf athletic fields are constructed Fmal acceptance of Alternative 4 2 wtll 

hkely depend upon who wtll accept the responstbthty for the additiOnal sotl cover costs and/or turf 

mamtenance 

It must be emphasized that the total gradmg volume esttmate of 1 1 mtlhon cubtc yards for the 

recommended alternative ts approximate An effort to reduce the gradmg volume wtll be made dunng 

final destgn wtthm the general gradmg plan established tn Altemattve 3 Also the actual volume of 

excavat10n m the Spillway from stnppmg south ofthe entrance road and from tatltngs removal m 

the trackstde tathngs area may mcrease or decrease dependmg on the actual tathng depths 

encountered dunng constructton 
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6 0 Recommended Removal Act1on Alternative 

The recommended removal act10n alternative for this Stte IS Alternative 3 with the addttlon of sub 

area spectfic Alternatives 4 1 4 2 4 3 4 4A and 4 5 Tlus removal action was selected based on the 

mformation m Chapter 5 0 Comparative Analysts of Removal Actton Alternatives This proposed 

removal action mcludes the admimstrative controls Identified as Alternative 2 as well as the 

recommended removal act10n for each of the sub areas ofthe S1te descnbed below The detailed 

gradmg plan for Alternative 3 IS as shown on Figure 7 except that the elevation of the flat area north 

of the entrance road wi11 be mcreased by 10 to 15 feet Tlus IS necessary to allow for the disposal of 

matenals from the Spillway Area stnppmg from the area south ofthe entrance road demohtwn 

debns from the Mme Shaft Area and snrular matenals The recommended removal actiOn Is shown 

on Figure 8 mcludmg Alternatives 4 1 4 2 4 3 4 4A and 4 5 

6 1 Chat P1le Area 

The Mam Chat Pile will be lowered approximately 50 feet have Its eastern toe extended 

approXImately 75 feet regraded with slopes 3 honzontal to 1 verttcal and the slopes and top covered 

With 12 mches of rock Its color Will be similar to the chat and may appear simtlar from a distance 

The rock used for slope protectiOn will be selected for hmited amounts of fine fractions m an effort 

to discourage weed growth and promote vertical mfiltrat1on The chat p1le will be partially removed 

regraded and rerocked over time as part of ongomg use of chat m bttummous mix by LBM Co The 

effect oftlus removal Is mcluded m the final chat p1le slopes shown on Ftgure 8 The final chat pile 

slopes after chat removal will be established based upon stab1hty reqUirements The hfe of the chat 

removal actlvtty will be a functiOn of the rate of use and the amount of chat available after all 

removal action and slope stability chat needs are satisfied 

6 2 Ta1lmgs Area 

This area has been considered for development as an athletic field by the City of Park Hills 

(Alternative 4 2) Development of an athletic area will requtre a lease agreement with the City of 

Park Hills covermg habthty operations and mamtenance and development costs InclusiOn of athletic 

field development m the recommended alternative assumes that an acceptable lease can be 

negotiated The potential area of athletic development IS as much as 70 acres A general S1te layout 

for potential athletic fields was prev1ously prepared for Doe Run at the request ofthe C1ty of Park 

Hills That layout IS mcluded m Appendix H 
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The potent1al athletic area has upper and lower levels (Figure 8) The upper athlet1c area w11l dram to 

the ex1stmg surface water pond and decant tower 1 The lower level w11l be created by regradmg the 

ex1stmg large depressiOn to dram to a lowered mlet on decant tower 2 Decant tower 2 and the 

culvert from the tower to the toe of the Chat Ptle w1ll be reparred for use as an outlet for a normally 

dry pondmg area to be created m the lower Tadmgs Area {Ftgure 8) As shown on Ftgure 8 the 

culvert from decant tower 2 dtscharges dtrectly mto the treatment ponds The outlet p1pe from decant 

tower 1 d1scharges near the northwest comer of the Ta1hngs Area The tower 1 dtscharge then travels 

along the west s1de ofthe stte through a dttch to be constructed along the south s1de of the entrance 

road through a culvert to the north stde of the road and mto the treatment ponds The treatment 

ponds are the permanent structures to retam and then d1scharge the water from both decant towers I 

and 2 The d1scharge from decant tower 1 also will pass through a pond whtch ts part of LBM Co s 

water system as 1t flows along the west stde of the stte Thts pond may be made a permanent part of 

the system for dtscharge from decant tower 1 but 1t IS not a necessary part of the decant tower 1 

system Whether 1t becomes part of the final design will depend partly on the changes LBM Co may 

make m the pond pnor to fmal closure of the s1te 

Areas mtended for acttve athlettc use wtll first be covered wtth 12 mches of on stte cover s01l and 

6 mches of vegetative sot! from off stte and eventually be vegetated wtth a mtx of athletic field 

grass Vegetattve sotlts defined as sotl whtch ts capable of supportmg vegetatton wtth appropnate 

seed chotces and fertthzat10n It was not necessanly topso1l m tts Iocat10n of ongm Vegetattve s01l 

w11l be tested to vertfy that 1t contams less than 400 ppm lead Because the Tathngs Area may be 

developed for athlettc use over an extended pertod of ttme Doe run wJ!l provtde an mJtJal plantmg of 

KY31 tall fescue apphed at a rate of 100 pounds per acre Proposed fertthzer ts 500 pounds per acre 

of 13 13 13 equtvalent Methods of apphcatton and poss1ble use of sot! amendments wtll be 

developed as part of plans and spectficat10ns It ts assumed that port10ns of the area wtll be reseeded 

mto athletic field grass as the area 1s developed 

For areas awattmg athlettc development the vegetatton wtll be fertthzed reseeded and mowed as 

necessary unttl a self sustammg vegetative cover ts established A walk through wtll be performed 

followmg spnng green up to tdenttfy areas requtrmg reseedmg and/or refertlhzatton Thts wtll 

contmue for 5 years or untd defictent areas are no longer tdentlfied Reseedmg and fert1hzat10n wtll 

be performed on bare or sparse areas dtscovered dunng the walk through FertihzatiOn of other areas 

wtll be based on the general appearance of the vegetatiOn and may be performed m spnng or fall 
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If the Ta1hngs Area ts not developed for athletic fields the same vegetation and mamtenance 

program w11l be followed except that, pnor to vegetatton a mtrumum of 6 mches of clay cover sot! 

from on site Will be placed However If The Doe Run Company prepares a vegetation plan and 

demonstrates that dtrectly seedmg the tathngs wtll meet ARARs, the EPA will approve the plan and 

no sOil w11l be requued 

The east and west s1des of the Tathngs Area wJII be supported w1th a chat fill placed at a 3 honzontal 

to 1 vertical slope The south s1de of the Ta1hngs Area wtll be bordered by a 4 honzontal to 1 vertical 

slope wh1ch will actually be constructed by regradmg matertal w1thm the LBMOA The new slopes 

will be covered wtth a mtrumum of 12 mches of rock slope protectwn the same as the chat p1le 

(Figure 8) 

6 3 Sptllway Area 

Ta1lmgs w1ll be completely excavated from the toe of the chat p1le to Old Highway 32 m accordance 

With Alternative 4 4A This wtll ehmmate the potenttal for leachmg of dtscharge waters through 

tallmgs m the spillway bottom D1kes w1ll be used to create multiple pondmg and sedimentation 

areas m the sp1llway (Ftgure 8) The dikes will be constructed of clay Aquatic plants will be 

estabhshed m the ponds by placmg excavated matenal from other ponds m the vicimty m the new 

ponds The effluent from the ponds Will be momtored after the removal act10n IS complete to 

determme whether additiOnal treatment methods need to be added 

The ta1lmgs m and along the creek channel from downstream of Old Highway 32 to the Flat River 

will be excavated and returned to the S1te (F1gure 8) The trackside ta1hngs m the area between Old 

Highway 32 and the extstmg ratlroad wlil also be excavated and returned to the Site (Figure 8) The 

areas where taJlmgs were removed will be vegetated on natural ground The old railroad grade 

crossmg the spillway w1ll also be removed and d1sposed on site (Ftgure 8) 

6 4 Lead Belt Matenals Co Operattons Area 

As noted above this area w1ll be regraded to form the southern pen meter slope of the Ta1hngs Area 

The former stockplle area south of the entrance road will be stnpped to natural ground and vegetated 

(F1gure 8) Demoht1on of all of the old mme bmldmgs on s1te ts also mcluded (Alternative 4 5) 

except butldmgs m active use by LBM Co (Figure 8) The relatively flat area Just north of the 

entrance road m the Alternative 3 gradmg plan w1ll be used for dtsposal ofth1s stnppmg and 
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demoht1on debns and also matenals excavated from the Sptllway Area (Ftgure 8) The new slope and 

the relatively flat area will all be covered w1th rock as used on the chat pile 

The former stockptle area stnpped to natural ground and other miscellaneous areas stnpped to 

natural ground will be directly vegetated These areas where the vegetatiOn 1s anttctpated to be 

permanent will be vegetated with a d1verse seed m1xturc that will provide a self sustammg 

vegetative cover that IS resistant to chmat1c extremes 

6 5 Admamstratave Controls 

LBM Co wlll remam m operation to use on Site chat for the production ofb1tummous mix Chat may 

also be sold as fill w1th stte spectfic wntten approval of the US EPA Details of the LBM Co 

operation are found m Appendtx J 

Admmistrative controls Will be mcluded as part ofthe removal actiOn and mcluded m the Post 

Removal Site Control Plan whtch will be submitted followmg completiOn of the removal actiOn 

The types of controls are summanzed below 

Physical barners and s1gnage will be used to prevent vehicle access Former access roads to the stte 

will be blocked or gated as appropnate Fences or other physical barners wtll be constructed to 

prevent dnvmg around gates or roadblocks Signage wtll be posted bannmg trespassmg and removal 

of matcnals The purpose of these actiVIties 1s to make It Imposstble for unauthonzed persons to 

remove matenals from the s1te without bemg aware that 1t 1s Illegal 

Doe Run owns the site and w1ll place deed restnctwns on It These restnct1ons will not allow 

removal oftathng matenals wtthout EPA approval Doe Run will also cooperate wtth the EPA m 

obtammg deed restnctions on adJacent properties as necessary 

The cooperation of local law enforcement will be essential Doe Run will work with the C1ty of 

Park Hdls and request penodtc checks of gates and vigilance for signs of trespassmg Doe Run will 

cooperate m prosecutmg anyone found to be Illegally removmg matenal 

Pubhc educatiOn will play a key role Doe Run will commumcate With ctty staff (city manager law 

enforcement pubhc works, and buildmg officials) to venfy that they understand that chat and 

ta!lmgs from the Rlvermmes Site should not be appeanng m pubhc or pnvate constructiOn proJects 

unless site spec1fic wntten approval of the USEPA has been obtamed Contact will be made with 

local truckers and excavation and gradmg contractors with the same emphasis Opportumttes to 
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contact the general pubhc through the media such as press releases regardmg removal actiOn 

completiOn w1ll also be used to emphas1ze the remammg allowable uses ofthe Site and d1scourage 

trespassmg 

The s1te will be mspected by Doe Run on a regular bas1s to check the cond1t1on of the vegetatiOn 

look for areas of eroston etc Checkmg for stgns of matenal removal will also be mcluded m these 

mspecttons The EPA wtll be nottfied 1fsigns ofunauthonzed matenal removal are found e1ther by 

Doe Run or by local law enforcement 
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Property 
ID No Book Page 

1 1314 406 

2 1398 907 

3 1192 704 

4 941 238 

5 809 694 

6 657 656 

7 1389 1356 

8 1381 130 

9 1408 2382 

10 1408 2382 

11 945 275 

12 1253 1 

13 1339 396 

14 1378 1535 
15 1226 228 
16 1397 928 

17 1397 1058 
18 

19 920 491 
20 
21 1161 71 

• 
Table 1 

Property Owners Ltst 
Elvms/R1vermmes Mme Ta1hngs S1te 

Owner'* Address 

Leadbelt Matenal 11 0 Mill Street 

Dav1d M Kmg 1200 Ohve Rd 

Carlene R Daugherty 1220 Ohve Rd 

Melvm Daugherty 547 PO Box 

Pleasantvtew Apartments INC 110 Hampton St 

Pleasantvaew Apartments INC 11 o Hampton St 

Carolyn S Whaley 191 McGlashan St 

Vernon R S1bole 1390 Ohve Rd 

Michele D1xon 518 Hampton St 

Michele D1xon 518 Hampton St 

Larry E Walker 516 Hampton St 

Ray Nelson 514 Hampton St 

T1mothy W 0 Dell 512 Hampton St 

Jason M Lappe 519 M1ll St 

M1ll St 

Kev1n L Moore 953 PO Box 

Richard E Asbndge 518 Mill St 

Jeffrey L Fmgers 510 Mill St 

Harold R Nelson 506 M1ll St 

• From mformatton available m the County Recorder s Office as of June 2000 
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C1ty State Z1p 

Park H11ls Mo 63601 

Park HillS Mo 63601 

Park HillS Mo 63601 

Park HillS Mo 63601 

Park HillS Mo 63601 

Park H1lls Mo 63601 

Park H1lls Mo 63601 

Park HillS Mo 63601 

Park HillS Mo 63601 

Park H1lls Mo 63601 

Park Hills Mo 63601 

Park HillS Mo 63601 

Park HillS Mo 63601 

Park Hills Mo 63601 

Park HillS Mo 63601 

Park HillS Mo 63601 

Park Hills Mo 63601 

Park HillS Mo 63601 

Park H11ls Mo 63601 

Park H1lls Mo 63601 

Park H1lls Mo 63601 
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Property 

10 No Book Page 

22 1045 674 

23 1221 110 

24 816 495 

25 834 495 

26 1390 1648 

27 1129 240 

28 1414 1477 

29 0 0 

30 863 516 

31 0 0 

32 890 414 

33 1153 660 

34 817 569 

35 790 104 

36 0 0 

37 1411 511 

38 0 0 

39 1281 390 
40 1026 542 

41 0 0 

42 905 248 
43 1104 537 

44 1293 642 

45 880 690 
46 575 433 

47 0 0 

Table.nt) 
Property Owners L1st 

Elvms/R1vermmes Mme Tathngs S1te 

Owner* Address 

Mtkeal l W1lkmson 504 Mall St 

Harry D Jr Gtbbs 502 Mill St 

Earll Sable 418 Mrll St 

James E Dalton 414 Mtll St 

Wilburn J Jr Boesch Mtll st 
Harry l Jennmgs 537 SequOia Ct 

Raymond Ruby 400 Mtll St 

Doe Run Company 

Mansa K Richardson 316 Mill St 

Joseph W Allen 312 M1ll St 

Henry Radford 1506 Pme Rtdge Tr 

Alfred H Stephens 3572 Hwy BB 

Reva C Mueller Mill st 

Anna G 0 Connor 409 Dettmer St 

Charles E Jr Wolfe 413 Dettmer St 

Jason Bndges 41 0 Dettmer St 

Dettmer St 

Delbert 0 Henson Dettmer St 

Danny R Kennedy 210 Mill St 

Arthur W Holmes 206 Mill St 

Robert l Conway 114 M1ll St 

James H Roper 312 Cam1lla St 

Doe Run Company 

• From mformatlon avrulahle m the County Recorder s Office as of June 2000 
ODMA\PCDOCS\DOCS\238824\2 

• 
C1ty State Z1p 

Park Halls Mo 63601 

Park Htlls Mo 63601 

Park Htlls Mo 63601 
Park Htlls Mo 63601 

Park Htlls Mo 63601 

Farrmngton Mo 63640 

Park Htlls Mo 63601 

Park Htlls Mo 63601 

Park Htlls Mo 63601 
Park Htlls Mo 63601 

Park Htlls Mo 63601 

Park Hills Mo 63601 

Btsmarck Mo 63624 

Park Htlls Mo 63601 

Park Hrlls Mo 63601 

Park Htlls Mo 63601 

Park Htlls Mo 63601 

Park Htlls Mo 63601 

Park H11ls Mo 63601 

Park Hills Mo 63601 

Park H1lls Mo 63601 

Park Htlls Mo 63601 

Second Rev1s1on 6/27/03 
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• 
Property 

10 No Book Page 

48 1392 2360 

49 1343 680 

50 840 61 

51 1070 630 

52 1233 190 

53 1310 363 

54 1198 21 

55 1407 1604 

56 785 458 

57 1414 1147 

58 1146 710 

59 0 0 

60 781 141 

61 816 137 

62 1240 656 
63 1359 366 

64 1228 707 

65 1215 215 
66 1023 660 

67 1071 657 

68 799 219 
69 694 596 
70 361 415 
71 
72 445 415 
73 584 760 

Table.nt) 
Property Owners L1st 

Elvms/R1vermmes Mme Ta1hngs Srte 

OWner* Address 

M1ckey T Fmcher 7928 Hwy D 

Tma M Camden 104 Front St 

Billy R Canada 405 Front St 

M1chael B Barton 409 Front St 

Herald D Warren Front St 

PATH Inc 671 PO Box 

Joseph Knowles 34 McMullin Pk 

Norman W Lucas 38 McMullin Pk 

Town & Country Grocers 

Stephan W Lewts 18 WChurch 

Harold F Scott 17 Htll st 

Lew1s L Penberthy 21 H1ll St 

James Vand1ver 27 Wood St 

Eugene Fntche 32 Htll St 

Richard Barlow 27 Hill St 

Richard Honbeck 524 PO Box 

Eugene Fntche 32 H1ll St 

Percy Gammon 33 H1ll St 

Eugene Fntche 32 Hill St 

Leman R Ka1ser 13 Pme St 

Ke1th W Wtlkmson 18 Pme St 

Byron L Upchurch 310 W Ftrst St 

Clarence R Rhodes 12 Pme St 

Lloyd C Dunn 10 Pme St 

James H Franc1s 14 Pme St 

• From mfonnauon avallable m the County Recorder s Office as of June 2000 
ODMA\PCDOCS\DOCS\238824\2 

• 
Caty State Zap 

Bonne Terre Mo 63628 

Park H1lls Mo 63601 

Park Hills Mo 63601 

Park H1lls Mo 63601 

Park Hills Mo 63601 

Farrmngton Mo 63640 
Park Htlls Mo 63601 

Park Hills Mo 63601 

Fredencktown Mo 63645 
Park Hills Mo 63601 

Park Htlls Mo 63601 

Park Htlls Mo 63601 

Park H1lls Mo 63601 

Park Hills Mo 63601 

Park Hills Mo 63601 

Farrmngton MO 63640 

Park Hills Mo 63601 

Park Hills Mo 63601 

Park Htlls Mo 63601 

Park Hills Mo 63601 

Park H1lls Mo 63601 

Farmmgton Mo 63640 

Park Hills Mo 63601 

Park Hills Mo 63601 

Park Hrlls Mo 63601 

Second Rev1saon 6/27/03 
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• 
Property 
IDNo Book Page 

74 

75 1046 348 

76 1416 1035 

77 1062 318 

78 701 223 

79 838 385 

80 1362 265 

81 926 579 

82 621 328 

83 1401 1354 

84 

85 
86 1339 39 

87 1082 242 

88 1292 514 

89 

90 1345 295 

91 1287 222 
92 1177 571 

93 733 130 

94 1211 633 
95 1207 378 

Table.nt) 
Property Owners List 

Elvms/R1vemunes Mme Tallmgs S1te 

Owner* Address 

Jack R Bndges 18 Wood St 

Bryan L Vand1ver 27 Wood St 

Tma L Ramsey 28 Wood St 

Elhs A Hutto 5 Barton St 

Dave Clark 7 Barton St 

Rudolph H Dalton 14 Barton St 

Karen E Dalton 14 Barton St 

Randall M Haegele 236 Rt 1 

Gladys V Pyatt 8 Barton St 

Calv1n D Gunder 414 Elm St 

John R Polete 

Richard E Dalton 5525 Tulsa Wy 

L1lhe Mae Dalton 9 Cottonwood 

Wilham L Spradling 708 Bnarwood 

Lambert Grandchildren Trust 728 Cleveland Ave 

Richard E Dalton 5525 Tulsa Wy 

Edward Hamngton 60 Wood St 

Randall L Hulsey 410 Shaw St 

Bob Vmyard 6 DaviS St 

Southwestern Bell 1010 Pme St 

Terence J 0 Bnen 1921 S Brentwood Blvd 

Kerth W Wllkmson 16 Pme St 

• From mformatlon available m the County Recorder s Office as of June 2000 
ODMA \PCDOCS\DOCS\238824\2 

• 
C1ty State Zip 

Park Hills Mo 63601 

Park Hills Mo 63601 

Park Hills Mo 63601 
Park H1lls Mo 63601 

Park Hills Mo 63601 

Park H1lls Mo 63601 
Park Hills Mo 63601 

Farrnmgton Mo 63640 

Park Hills Mo 63601 
Desloge Mo 63601 

Denver Co 80239 
Park H1lls Mo 63601 

Desloge Mo 63601 

Kirkwood Mo 63122 

Denver Co 80239 

Park Hills Mo 63601 

Park H11ls Mo 63601 

Park H1lls Mo 63601 

St LOUIS Mo 63129 

St LOUIS Mo 63144 

Park Hills Mo 63601 

Second Rev1s1on 6/27/03 
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• • 
Table 2 

Summary of Prev1ous lnvest1gat1ons - Tallmgs 1 

R1vermmes Mme Tallmgs S1te 
Park HillS M1ssoun 

Area No of Lead Concentration Cadmium Concentration 
Samples (mg/kg) (mg/kg) 

Average M1mmum Max1mum Average M1mmum Max1mum 

Chat P1le Area 48 5143 1700 8890 133 51 3 202 

Ta1hngs Area 18 1691 851 4230 72 45 119 

Sp1llway Area 0 - -

Lead Belt 27 5044 1080 11600 78 19 8 157 
Matenals Area 

Data 1s for samples from 20 to 40-cent•meter depth 

ODMA \PCDOCS\DOCS\238824\2 

• 

Zmc Concentration 
(mg/kg) 

Average M1mmum Max1mum 

7168 1290 11900 

3101 1440 5500 

-

4164 108 10900 

Second Rev1s1on 6/27/03 
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• 

• 

Location Description I Notes 

Sptllway Toe of Chat PJle 
Spdlway Upper 
Sptllway Mtddle 
Sptllway Lower 

Sptllway Rail Road Grade 
Sptllway Dtscharge Culvert 
Sptllway Acttve Ratl Road Grade Area 
Splllway Acttve Ratl Road Grade Culvert 
Sptllway Creek Mtddle 
Sptllway Creek Dtscharge 
Tathngs Area South Stde 

Tatlmgs Area South Stde Surface 
Tathn_gs Area Upper Decant Structure 
Tathngs Area North Stde 
Tathngs Area. North Stde Surface 
LBMOA East Chat Borrow Area 
LBMOA West Chat Borrow Area 
LBMOA West Bwldtng Footings 
LBMOA East Bwldmg Foottngs 
Northeast Dtscharge Creek 
Southeast Dtscharge Area 

Rail Road Grade Southeast 
Ratl Road Grade South 
Ratl Road Grade South Surface 

SptllWf!Y Seep from south stde of chat Ptle 
Chat Ptle exposed rock ptle 
Tathngs Area Dtscharge Ptpe 
Truhngs Area Shmes seep area 
Tathngs Area East Stde dtscharge area 

- Not analyzed 
• Estunated value QAJQC cntena not meL 

Page I of I 
10110102 3 44 PM 
4y6t01 I xis 
Th2_ Transposed 

Table3 
Analyttcal Results for Sod Samples 

Doe Run/Rivermines 
(concentrations in mg/L) 

LocaUon Date Cadmium 
A..01 0811312001 22 3 
A 02 08113/2001 25 3 
A 03 08113/2001 17 6 
A-04 0811412001 22 3 
A OS 0811412001 56 
A 06 0811412001 57 7 
A-07 08/1412001 28 7 
AOB 0811412001 45 3 
A 09 0811412001 305 
A 10 0811412001 312 
All 08113/2001 38 5 
AUS 0811312001 31 8 
A 12 08113/2001 38 8 
A 13 0811312001 291 
A 13 S 08113/2001 33 7 
A 14 08113/2001 130 
A 15 08/13/2001 14 4 
A 16 0811412001 394 
A 17 0811412001 75 
A 18 0811411001 77* 
A 19 0811412001 21 1'1' 
A 10 0811411001 594"' 
A 21 0811411001 45 o• 
AZlS 0811412001 566 .. 

A ZZ 0811312001 261 .. 
AZ3 0811312001 17 1 * 
A24 0811412001 242"' 
AZS 08115/2001 63 7"' 
A26 08115/2001 342. 
Lab Blank 0811312001 <11 
Lab Blank 0811312001 <11 
LabBhmk 0811311001 <11 
Lab Blank 08113/2001 <11 
Lab Blank 08113/2001 

Lab Blank 08113/2001 

Lab Blank 08113/2001 -
Lab Blank 08113/2001 

Lab Blank 0811411001 <11 
Lab Blank 0811412001 <1 1 
Lab Blank 0811412001 <11 
Lab Blank 0811411001 

Lab Blank 0811411001 

Lead Zmc 
10800. 820 
1430"' 933 
2420* 741 
1030. 699 
5270* 186 
3710* 13600 
794* 1380 
1430* 4950 
936. 8240 
1420* 8810 
2330"' 1760 
1010 * 1310 
1050* 1660 
638 * 915 
707 * 1490 
5080* 2030 
6870* 590 
2470"' 1910 
2020* 399 
1770* 812. 
8920* 1860. 
7420* 2760* 
19300 * 3000* 
4590"' 3520* 
1770* 881* 
5740* 934* 
735. 1800* 
3190. 3020* 
1910. 1570. 

<12 <27 
<12 <27 
<12 <27 
<12 <27 
<12 <27 
<12 <27 
<12 <27 
<12 <27 
<12 <2 7 
<12 <27 
<12 <27 
<12 <27 
<12 <27 

ED_000859_00001631-00065 



• 
Loc:ation Descnpbon and Notes 

Spillway Decant Structure Outlet 
Spillway Discharge Culvert 
Spillway DIScharge to Btg Rlver 
Spillway Center Seep from the Toe of Chat Pde 
Spillway Seep North side Decant Structure Outlet 

Tailings Area. Pond 
LBMOA. Coohng Pond 
Sp1Uway Seep from South S1de of Plle 

Northeast.nu~•J Lme Creek 
Southeast Pro~ Lme Seep_ Imder RatJ Road Grade 
Tailings Area Pipe DIScharge 
LBMOA. Lower Tailings Area Pond 
Tadmgs Area East S1de DIScharge 

Not analyzed 

T. 
Analytical Results for Water Samples 

Doe Runllbvermmes 
(concentrations m mgiL) 

Location Date Cad.Jmum 
u (1111filtel"ed) F (Dissolved) 

W-t1 081151Z011 00856 0087 
W-02 081151'2001 00273 0(Jl.72 
W-03 081151'2101 00186 00175 
W-04 081151'2001 0031 00325 
W-05 0811512001 00514 00482 
W-06 1811512001 0 0012] 000071] 
W..fYI 08/l.S/'2101 00035] 00029 J 
W-08 08flSI'ZM1 00513 00482 
W-19 08fl51'2081 00063 00064 
W10 081151'2101 00257 00238 
Wll 081151'2001 00041 J 00028] 
wu 081151'2001 00015 J 00011] 
Wl3 0811512001 00012] 00068] 
BW-G1 
Yield Blank 0811512001 <000030 <000030 
Lab Blank 8811512001 <00003 
Lab Blank 0811512111 <00003 
Lab Blank 0811512001 <00003 
Lab Blank 0811SI20t1 <00003 
Lab Blank 08fl512101 <00003 
Lab Blank 08115fl001 <00003 
LabBianlt 08115fl001 <00003 
LabBianlt 0811512001 <00003 
Lab Blank 0811SfZ001 <00003 
Lab Blank 0811512001 <00003 

b Potenhal false pos1hve based on blank data val1dahon procedure 
J Reported value 1s less than the stated laboratory quantltatmn limit and IS considered an estimated value 

Page I of I 
10110102 3 44 PM 
4y6t01' xis 
Thi_Tnmsposed 

• 
Lead Zmc 

u (tmfiltered) F (Dissolved) U (unfiltered) F {DISSolved) 

00518 00373 196 19 1 
0122 00809 846 8 1 
00487 00409 452 4 31 
0116 0113 23 5 234 
0235 0153 104 966 
00050] <00016 00194jb 00119 jb 
0152 0103 0364 0311 
0365 0342 295 299 
00252 00212 0417 0459 
0242 0133 176 167 
00032] <00016 0495 048 
0109 00683 00712 00476 
00048] <00016 00137 jb 00109 Jb 

<00016 <00016 00043 00021 
<00016 <00016 
<00016 <00016 
<00016 <00016 
<00016 <00016 
<00016 <00016 
<00016 <00016 
<00016 <00016 
<00016 <00016 
<00016 <00016 
<00016 <00016 
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• 
Task Description 

Mobilization 

Cleanng & Grubbing 

Fencmg 

Excavabon 

Demolrbon 

Stormwater Management 

CoverNegetatlon 
Matn Site Cover Materials 

Direct Revegetabon Areas 

Eogmeenng & Con!JngEII'lCI9S 

0 & M {Net Present Worth) 

Total Cost 

I..Jsled Alternatives 
Alternative 1 
AllernatJVe2 
Alternabve 3 
Alternative 4 1 
Alternative 4 2 
Alternative 4 3 
Alternative 4 4A 
Alternative 4 48 
Alternative 4 5 

230705 

• 
Table 5 

Removal AcUon Cost Estimate 
Summary of Removal Action AltemaUve Cost Estimates 

Rlvennines Mine Tailings Site 

1 2 

$ $ 

$ $ 

$ $ 180000 

$ $ 

$ $ 

$ $ 

$ s 
$ $ 

$ $ 78750 

$ $ ZTOOOO 

$ $ 528750 

No.Acllon 
Adrrvn~stratJve Controls 

AltemaUves 

3 41 42 

$ 100000 $ $ 

$ 7000 $ $ 

$ $ $ 

$ 1 455000 $ $ 150000 

$ $ $ 

$ 37500 $ $ 

$ 879000 $ $ 465000 

$ 32,000 $ $ 

$ 1098,344 $ $ 269063 

s 683000 $ $ 

$4,291844 $ $ 884063 

SWP3 With Control ot Wmd EIDSIOil and Slope Slabllrty Considerations 
ReuseiRecycle 
Athletic Cot'r1llex 
Decant System 
Spillway Treatment Ponds Excavation Only 
Spillway Treatment Ponds 
M1ne Shaft Area 

Options to Alternative 3 
4.3 44A 4.48 

$ $ $ 

$ $ $ 

$ $ $ 

$ $ 75000 $ 75000 

$ $ $ 

$ 90000 $ $ 420000 

$ $ $ 

$ $ $ 

$ 39375 $ 32,813 s 216563 

$ $ $ 125000 

$ 129375 $ 107813 $ 836563 

• 
Recommended Altemattve 

(Alternative 3 Plus Indicated OptiOI'IS) 
45 Included Options Sum Extension 

$ $ $ 100000 

$ $ $ 7000 

$ s s 
$ 4244A $ 225 000 $1680000 

$ 25000 45 $ 25000 $ 25000 

$ 43 $ 90000 $ 127500 

$ 42 $ 465000 $1 344000 

$ $ s 32000 

$ 10938 4 2,4 3 4 4A,4 5 $ 352,188 $1450531 

$ 42 $ $ 683000 

$ 35,.9311 $ 1157 188 $5449031 

2/1112003 
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Source USGS 7 5 Quadrangle Flat River Ml1958 Photorevlsed 1982 

0 

QUADRANGLE LOCATION 

Tatltngs 

2000 4000 

Scale In Feet 
Ftgure 1 

SITE LOCATION MAP 
Elvtns/Rtvermtnes Mtnes Ta11tngs S1te 
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NOTES 
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SCALE IN FEET 
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Srdewalk 
Burldrng 
Foundatron 
Fence 
Wall 
Tree Lrne 
Stream 
Brush/Shrub Lme 
Index Contour 
lntermedrate Contour 
Depressron Contour 
Guard Rarl 
Swamp Symbol 
Control Pornt 
Spot Elevot1on 
Srngle Tree 
Located Object 
Catch Basm 
Manhole 
Pole 
S1gn 
Fire Hydrant 
Lrght Pole 
Inlet Symbol 
Railroad 
Paved Road 
Unpaved Road 
Trail 
Pipe line 
Dnveway 
100 Year Flood Boundar-

EXISTING TOPOGRAPHY WAS PREPARED 8'r 
WALKER AND ASSOCIATES FROM AERIAL 
PHOTOGRAPHS TAKEN MARCH 23 2000 
MAP DATE AUGUST 29 2000 
SURVEY CONTROL BY EFFAN SURVEY 

2 DASHED CONTOURS MAY BE UNREUABLE 

Figure 2 
SITE BOUNDARIES 
AND TOPOGRAPHY 

R1verrmnes Mme Ta1hngs S1te 
Park H1lls MO 
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SCALE IN FEET 
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P1pe hne 
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@) Property Owner 

Identification See Table 1 
Property Line (Current) 
Property Line 
(Superseded) 

NOTES 
1 EXISTING TOPOGRAPHY WAS PREPARED BY 

WALKER AND ASSOCIATES FROM AERIAL 
PHOTOGRAPHS TAKEN MARCH 23 2000 
MAP DATE AUGUST 29 2000 
SURVEY CONTROL BY EFFAN SURVEY 

2 DASHED CONTOURS MAY BE UNRa.IABLE. 

Figure 3 
PROPERlY OWNERSHIP MAP 

R1verrmnes M1ne T all.ngs S1te 
Park H1lls MO 
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SCALE IN FEET 
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Index 1905 Contour 
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EXISTING TOPOGRAPHY WAS PREPARED BY 
WALKER AND ASSOOATES FROM AERIAL 
PHOTOGRAPHS TAKEN MARCH 23 2000 
MAP DATE AUGUST 29 2000 
SURVEY CONTROL BY EFFAN SURVEY 

2 DASHED CONTOURS MAY BE UNREUABLE. 

3 1905 CONTOURS DIGmZED FROM U S G S 
QUADRANGLE 1905 EDmON REPRINTED 
1950 WITH CORRECTIONS CONTOURS AND 
OTHER PHYSICAL FEATURES ARE SHOWN 
IN APPROXIMATE LOCATION WITH RESPECT 
TO SITE. 

Figure 4 
1905 CONTOURS 

R1vermmes Mme T 01hngs S1te 
Park H1lls MO 
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SIG RIVER MINE TAILINGS 
ST FRANCOIS COUNTY. MISSOURI 
PIC 89789 SITE 10 NO M022 
DATE Fl.OWN NOVEMBER 16, 1954 
SOURCE ASCS FRAME NO 204 
APPRO X SCALE 1 i noh = 833 feet 

F1gure 5 

1954 AERIAL PHOTOGRAPH 
R1verm1nes Mme tailings S1te 

Park H1lls MO 
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NOTES 
1 EXISTING TOPOGRAPHY W/IS PREPARED BY 

WALKER AND ASSOCIATES FROM AERIAL 
PHOTOGRAPHS TAKEN MARCH 23 2000 
MAP DATE AUGUST 29 2000 
SURVEY CONTROL BY EFFAN SURVEY 

2 DASHED CONTOURS MAY BE UNRELIABLE. 

Figure 6 
ANAL YriCAL SAMPLE LOCATIONS 

AND WETLAND AREAS 
R1verrmnes Mme Ta1hngs S1te 

Park H1lls MO 
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1 EXIsnNG TOPOGRAPHY Wt-S PREPARED BY 
WALKER AND ASSOCIATES FROM AERIAL 
PHOTOGRAPHS TAKEN UARCH 23 2000 
MAP DATE AUGUST 29 2000 
SURVEY CONTROL BY EFFAN SURVEY 

2 DASHED CONTOURS MAY BE UNRELIABLE. 

Figure 7 

ALTERNATIVE 3 GRADING PlAN 
Rtvermtnes Mme Tatltngs Stte 

Park Htlls MO 
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1.0 Execut1ve Summary 

The Doe Run Company Elvms/Rivemunes fac1hty IS an mact1ve lead mme/rrull facihty The rrune was 

an underground operation The process of concentratmg ores from ore beanng rock produced large 

amounts of waste rock Early ore concentratmg produced waste rock which was the s1ze of fine gravel 

3/8 of an mch m diameter and less ThiS type of waste rock IS called Chat Later Improved 

concentratmg methods produced waste rock which was much smaller m diameter sirrular to sand and silt 

Th1s type of waste rock IS called taihngs The tadmgs are deposited m a low flat pile on the north central 

portion of the site and the chat ts deposited m a h1gh p1le on the south east portion of the Site Both the 

tadmgs and the chat con tam elevated levels of lead, zmc cadrruum copper and fine particulate As a 

result the truhngs and chat which remrun exposed have the potential to contammated storm water runoff 

This document Js the Storm Water Pollution Prevention Plan (SWPPP) for The Doe Run Company 

Elvms IRJverrrunes facthty nus plan descnbes the storm water drrunage pattern at the facJhty Identifies 

additional Significant matenals that have the potential to contarrunate storm water discharges from the 

facthty And 1t descnbes the BMPs necessary to reduce the potential for contammatmg the storm water 

discharges from the facdtty 
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2 0 Fac1hty Descnpt1on 

2 1 General Descnptton of Facthty 

The ElvmsiRivenrunes facility occupies approximately 400 acres and IS located west of State Highway 32 

between the towns of Elvms and Rivernunes Missoun The drrunage area contnbutmg storm water flow 

to the fac1hty 1s approximately 260 acres F1gure 1 shows the general location of the sue fac1hty 

boundanes and the waters of the state that rece1ve fac1hty storm water runoff Approx1mately 200 acres 

of the s1te IS d1scharged through out fall 01 and outfall 02 drams approximately 60 acres The s1te 1s 

approx1mately 99 percent permeable to storm water The only paved area 1s the asphalt dnveway leadmg 

mto the s1te A detailed map wh1ch shows s1gn1ficant matenals storage storm water runoff flow and 

storm water structures 1s mcluded m F1gure 2 

The product1on shaft and null were located on the south s1de of the fac1hty The nul11mt1ally produced 

Chat which was conveyed to a pile on the southeast side of the fac1hty Later the null process was 

Improved and truhngs were pumped to pond I piles on the northern central and eastern port1ons of the 

property The truhngs and chat contain elevated levels of lead zmc cadnuum, copper and small 

particulate that can be suspended m storm water runoff Most of the ongmal butldmgs were demolished 

when the operations ceased m the late 1950 s The remammg buildmgs and all of the land 1s leased to 

Lead Belt Matenals Company Lead Belt Matenals Company operates a limestone quarry and an asphalt 

plant on the southwest s1de of the fac1lity It 1s our understandmg that Lead Belt Matenals has or will 

have the1r own NPDES Storm Water Penrut The donunant features at the fac1hty are the chat pile 

ta1lmgs pile two decant towers a mostly buned dewatenng tunnel and the dtscharge area The SIC Code 

for act1ve lead nunelnull operations 1s 1031 

2 2 Dratnage Areas 

The s1te 1s located m a valley Storm water runoff from the adJacent propert1es up to the ndge lme flows 

onto the property A maJonty of the storm water runoff from the sue 1s retamed m a senes of ponds 

located on the northwestern portion of the property The topography of the remammg site generally 

slopes from the west to the east I southeast Storm water runoff the remammg areas flows to the east 

through a spillway where It eventually discharges to the Flat River To a lesser extent storm water runoff 

G \gtp\Doe Run\Eivms\clvmswppp doc 2 

• 

• 

• 
ED_000859_00001631-00080 



• 

• 

• 

from the northern portion of the s1te d1scharges to a small creek that also flows to the east and connects to 

the Flat Rtver Two dewatenng towers and a concrete culvert appear to connect the northern storm water 

detentton pond to the sp11lway on the east stde of the fac1hty near the toe of the tathngs ptle In add1t1on 

the dewatenng structure may provtde a dramage conveyance for the storm water that collects wtthm the 

tathngs pile The tathngs have a detammg property that provtdes a holdmg ttme for the storm water As a 

result the dtscharge of storm water from the dewatenng structure and the toe of the ptle ts spread out over 

a longer penod of time past the end of the storm event that produced the runoff 

It appears that storm water runoff from the south side of the facihty may follow the entrance road out to 

the ma.m road and enter the dttch I sewer system assoc1ated with the adJacent properttes This water 1s 

eventually dtscharged to the Flat Rtver Ftgure 2 contams a detruled stte map whtch shows the drrunage 

areas dtrectton of storm water runoff d1scharge outfalls best management practtces I structures and 

areas where stgmficant matenals are exposed to storm water 
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3 0 ldent1f1cat1on of S1gn1f1cant Matenals and • 
Act1v1t1es 

The purpose of thts secuon IS to Identify significant matenals used at the facility (matenals that have a 

potential to contanunate storm water) and practices that potentially expose those matenals to storm water 

Best Management Practices (BMPs) have been developed for practices related to those stgntficant 

matenals that are exposed to storm water BMPs are descnbed m detail m Section 4 0 

3 1 S1gn1f1cant Matenals Inventory 

Stgmf1cant Matenals 

• Truhngs (contatmng lead zmc cadnuum copper and contnbutes to TSS) 

• General refuse I trash 

3 2 Spall Hastory 

The facthty has not had a stgmficant spdl wtthm the past three years 

3 3 Act1v1t1es w1th the Potent1al to Expose S1gn1f1cant Materaals to 
Storm Water 

The facthty IS macuve however tailings ptles from past numng actiVIties are currently exposed to and 

have the potential to Impact storm water The property IS also occasiOnally used for unauthonzed 

recreational vehicle use and occasiOnal dumpmg of general refuse Both acttvtttes have the potential to 

contanunate storm water runoff The largest concern ts wtth off road recreatiOnal vehtcles because the 

actiVIty reduces the vegetation whtch was established to control erosiOn and suspended sohds 

Thts plan assumes that adJacent mdustnes properties as well as leased property located on Doe Run 

Company property are m compliance wtth Mtssoun Clean Water Law 
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4 0 Best Management Practtces (Measures and 
Control) 

In this section the non structural and structural Best Management Practtces (BMPs) employed at this 

facihty are Identtfied and descnbed BMPs mcludmg source reduction dtversion and treatment were 

considered Table 1 surnrnanzes areas of concern (areas Identtfied m Sect1on 3 0 as havmg sigmficant 

matenals that could potentially be exposed to storm water) potential contanunants potential 

env1ronmental1mpacts assessment of nsk and the BMPs employed for each area of concern 

41 Non-Structural BMPs 

Housekeeping Practices The facility and the surroundmg grounds are kept clean though regular 

mspectiOn collectton and proper dtsposal of debns and stgmficant matenals other than truhngs whtch 

have the potenttal to contanunate storm water 

Spill Prevention and Response Procedures The factbty ts macttve Stgmficant matenals related to 

mdustnal actlVlties other than truhngs are not stored, handled or otherwise used at thts facthty 

Therefore spill prevention and response procedures are not applicable 

Preventive Maintenance and Inspection Program A Comprehensive Site Compliance Evaluation ts 

performed annually to ensure the effectiveness of this storm water pollution prevention plan The 

mspection mcludes storm water management devtces and equtpment whtch have the potential to release 

and expose stgmficant matenals to storm water m the event there IS a failure Where necessary 

preventtve mamtenance ts scheduled to mamtam the storm water controls A blank copy of the evaluatton 

form and completed evaluations are mcluded m Appendix A 

Employee Tralmng The Doe Run Company has an ex1stmg trammg program that mcludes storm water 

1ssues The s1te ts mspected by environmental management staff who have recetved storm water 

pollut1on prevention trammg The trammg addresses sptll response good housekeepmg and matenals 

management practices as well as site spectfic mformat1on An outhne of the trammg has been attached m 

Appendtx B Appendtx C contams a blank form for documentmg the trammg 
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42 Structural BMPs (Management of Runoff) 

The structural controls for the s1te have been grouped mto ex1stmg and proposed structures It IS expected 

that the levels of lead and zmc m storm water runoff dtrectly correlate to the amount of suspended sohds 

m the runoff Therefore the structural BMPs are pnmanly atmed at controlling erosiOn and preventmg 

suspended sohds from contarrunatmg storm water runoff 

Ex1stmg Structures 

A maJonty of the property 1s sloped etther towards the southwest or to the center of the property Storm 

water from the northwest IS collected m two storm water retention ponds The storm water which 

collects m the center of the property either percolates mto the ground or evaporates A thtrd pond 

located on the northern portion of the Site collects storm water runoff from the northern areas of the 

property Over flow from th1s pond appears to flow to the dewatenng tower which dtscharges to the 

eastern spillway The sptllway ends at an old rrulroad grade Storm water from the spillway IS 

dtscharged through outfall 01 a concrete culvert m the north end of the rail road grade The culvert 

discharges to the dttch along State Highway 32 which m turn discharges to the Flat Rtver 

Storm water runoff from a portion of the northeast tailings pile IS not dtscharged through out fall 0 I 

Storm water from th1s area flows to the southeast eventually collectmg m a tributary of the Flat River 

The culvert where this tributary passes underneath State Htghway 32 has been designated out fall 02 

VegetatiOn has been established m an effort to control erosiOn and the mtroductlon of suspended sohds 

mto storm water m areas of the Site where soil condtuons storm water runoff flow and nutnents allow 

The facthty has a seedmg and fertthzmg program m place to mamtrun the extstmg vegetatiOn There IS a 

natural vegetatiOn buffer around the northern and eastern port1on of the property whtch provtdes erosion 

control and filtenng of storm water runoff DtversiOn berms have been constructed m the sp1llway whtch 

provtde some retentiOn of storm water dunng heavy ram events In addttlon the sptllway Its self 

provtdes time for suspended particles to settle out Berms have been constructed on the western stde of 

the property to prevent storm water from flowmg west mto the restdenttal area Fmally a maJonty of 

the storm water IS collected and detamed m ponds located m the north and western portiOns of the 

property 

The facthty has posted stgns to dtscourage trespassmg and unauthonzed off road vehtcle use In addition 

access roads have been blocked or are gated 
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Proposed Structural Controls 

Th1s plan outhnes prehmmary 1deas for additional structural controls wh1ch are a1med at further reducmg 

the amount of suspended sohds lead and zmc contamed m the fac1lltles storm water runoff F1gure 2 

con tams a map w1th the locauon of the proposed structural controls The map also shows the area wh1ch 

w1ll be effected by the control structure based on the elevation of the structure and upstream area The 

letter on the map corresponds With the followmg bnef descnptions 

Structures A 

A senes of berms wh1ch were mstalled m the sp1llway area A will be re engmeered and rebuilt The 

resultmg berms or berm wtll e1ther have a v des1gn or w11l be a stratght berm w1th an elevated culvert I 

spillway E1ther way the berm system will be designed to retam a port1on of the storm water runoff 

The retention of storm water wtll proVIde time for part1cles to drop out of suspensiOn In additiOn the 

retention of the storm water wdl aid m revegetation efforts which provtde filtration and prevent erosion 

Structure B 

Storm water from the south Side of the facility currently flows off the property m a ditch on the south side 

of the entrance road A culvert will be mstalled to divert this storm water flow from the south s1de of the 

road over to the north Side back onto the faclltties property In addition a berm Will be constructed to 

ensure the diverted water flows to the proposed spillway retention area 

Structure C 

The portion of the north side of the tathngs pde which d1scharges to the creek on the north side of the 

property wdl be regraded and covered with nprap to reduce the erosion VegetatiOn wdl be added to 

supplement the existmg vegetation buffer between this area and the creek 
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5 0 Non-Storm Water Discharge Cert1f1cat1on • 

Missoun storm water regulatiOns (10 CSR 20 6 200) reqmre certificatiOn by the facility that all 

outfalls that should contam storm water discharges associated with mdustnal actiVIty have been 

evaluated for the presence of non storm water discharges other than discharges covered under a state 

operatmg perrmt The followmg certificatiOn statement should be Signed by a responsible facility 

representative m order to meet this requuement 

I have evaluated both the on szte storm sewer and sanztary sewer configuratzons at the 

Elvzns/Rzvermznes faczllty The facility IS znactzve there are no zndustrzal actzvzt1es on slte The only 

past zndustrzal actzvzty that currently exposes s1gnzjicant materzals to storm water IS the storage of 

ta1lzngs At th1s tzme there are no non storm water dzscharges from thzs facllzty The storm water 

sewers outfalls and conveyances at the faczlzty were znspected durzng dry condztzons on 

------'d=a=t:.::ce to determzne zfnon storm water zs dzscharged to the storm water system Wzth the 

exceptzon of water flowzng from the tazlzngs dewaterzng structure flow from the storm water system 

was not observed zndzcatzng the absence of non storm water dzscharges 

Stgnature 

Date 
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6 0 Storm Water Mon1tor1ng Program 

The facl11ty does not currently morutor storm water runoff As part of an EPA study, The Doe Run 

Company will be performmg a study of the Btg R.tver to detennme the Impacts caused by macttve mmes 

A descnptlon ofthe proposed study IS located m the Determmaoon of Concentrations of Heavy metals m 

Ftsh m the Btg River and Flat River Creek of M1ssoun s Old Lead Belt, prepared by the Umvers1ty of 

M1ssoun - Rolla 
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7 0 Adm1n1strat1ve Procedures • 

7 1 SWPPP Team 

The storm water Pollution Prevention team for tlus site consists of the folloWing two md.IVIduals 

At Corporate Level 

At the Facility Level 

Mr 
EnVIronmental Engtneer 
Doe Run Company 

Mr John Carter 
EnVIronmental Engineer 
Manager of Muung Properties 
Mamtenance and Restoration 
Doe Run Company 

These mdiVIduals are responsible for managing and Implementmg this plan as well as meetmg the 

reporting requirements of tlus plan 

7 2 SWPPP Rev1ew and Rev1s1on 

The facility performs an annual comprehensive srte compliance Inspection Tins plan shall be updated 

when conditions observed at the Site md.Icate that a change IS requued If the srte Inspection md.Icates 

that BMPs are not meeting the objectives of the plan corrective action Will be rmplemented as soon as 

practical after the observation and the BMP Will be restored to full operation as soon as field conditions 

allow 

7 3 Records and Reportmg 

The mspection records and other storm water reports will be mcorporated mto tlus plan The followmg 

records will be mamtamed under tlus storm water pollution prevention program 

• Dates of mspect1ons 

• Fmdmg of Inspections 

• Corrective actions taken 

• Documentation of all changes to the SWPP Plan 

In addition the operator of the local mumcipal storm sewer shall be notified of the existence of tlus 

permit If this facility discharges storm water to that system 
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Table 1 

Rtsk ldent&ficat&on and Summary of Potent& a I Pollutant Source 

BMPs Employed 

Source 
Potent& a I Env&ronmental 

Rtsk Non-Structural Structural 
Contam.nant Impact 

Flow d1Vers1on 
Tathngs I Chat Suspended Solids Turbidity Moderate to Preventtve Mamtenance Post Vegetation 

Lead Zmc Cadm1um Silt I Sediment H1gh Employee trammg Steps With Rip Rap Cover 
and Copper T oxu:rty I Metals InspectiOns Retent10n & DetentiOn ponds 

R1p Rap Sptllways 

Berms 

Gradmg 

S1gns 

General Refuse Suspended Sohds Turb1d1ty Low Work With local law enforcement Gates 
Orl/ Grease I Solvents Sheen InspectiOn Block entrances 

TOXICity Collection and D&sposal of Refuse 
Post s1gns 

Suspended Solids Turb1drty Moderate to Work wrth local Jaw enforcement Post s1gns 
Unauthonzed off road Lead Zmc Cadm1um S1H I Sediment H1gh Inspection Gates 
veh1cte use and Copper TOXICity I Metals 

Block entrances 
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FACILITY LOCATION/ 
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Doe Run - Elvms Fac1hty 
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FACILITY STORMWATER RUNOFF MAP 
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Appendix A 

Comprehensive S1te Compliance Evaluation Forms 
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Elvms I R.lvenmnes Factlaty Inspector 

fl'llle 
Comprehensavr: Sate Compliance Evaluation 

And Page Date of Inspection 

Preventive Mamtenance Inspection 1 of 2 /weather conditions 

Ta.sk Map Observations CorrectiVe Act1on Date of Repa1r 
ID 

Water at Outfall Ot 01 

-color 

- oats films or sheens 

- mmatural floatmg sohds or foams 

- suspended or settlable sobds 

- depostts resultmg from dascharges 

Water at Outfall 02 02 

color 

ods films or sheens 

- unnatural floatmg sohds or foams 

- suspended or settlable sohds 

depostts resultmg from dtscharges 

Detention Structures Area A A 

Structuralmtegnty ofbenns 

Sedtment loadmg 

Eros10n 

Vegetalton 

Sptllways clear and operatmg 

ED_000859_00001631-00095 



Elvms I RJVermmes Facdaty Inspector 
ffttle 

Comprehensave Sate Comphance Evaluataon 
A11d Page Date of lnspectJOn 

Preventive Mamtenance lnspectaon 2of 2 /weather condtltons 

Task Map Observations Corrective Actwn Date of Repmr 
ID 

Dtverslon Structures Area 8 B 

eros ton 

benn structural mtegnty 

dtverston culvert clear and functtomng 

Eroston Protectwn Area C c 
eroston I protective cover 

vegetalton 

• • • 
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Append1xB 

Employee Trammg Out/me 
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Toptc 1 

Toptc 2 

• TopiC 3 

• 

Appendix 8 

Employee Trammg Outlme 

General ovemew of storm water pollutlon plannmg reqwrements 

(Refer to Sectton 1 0) 

Ltst of matenals and actJ.vttles that have the potential to unpact storm water at the 

Elvtns/Rlvermmes facthty (Refer to Section 3 0) 

• Tmlmgs 

• General refuse, I disposal 

• Unauthonzed off road velucle use 

Pollution Prevention actJ.VIttes at Elvm.s!Rivenrunes (Refer to Sectton 4 0) 

• Good housekeepmg 

• Spill prcventton plan 

• Vegetative cover to prevent eroston 

• Preventtve mamtenance 

• Employee tratrung 

• Flow chverston Structures 

• Retention and Detention Berms 
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Append1xC 

Record of Trammg 
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Appendix C 

Doe Run Company 
Elvms/R1vermmes Fac1hty M1ssoun 

STORM WATER POLLUTION PREVENTION PLAN 

TRAINING RECORD 

Thrs record form should be used to document trarning events conducted to comply wrth the requrrements 
of the facrlity storm water pollutron preventron program Thrs form should be completed for each trarnrng 
event 

Attendance L1st 

T D rarnrng ate T r' N rarne s a me 

Tra1nee Name Tramee Signature 
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A STUDY ON THE POSSIBLE USE OF CHAT 

AND TAILINGS FROM THE OLD LEAD BELT OF 

MISSOURI FOR AGRICULTURAL LIMESTONE 

by 
Bobby G Wixson 
Nord L Gale 

and 
Br1an E Davies * 

The Un1versity of M1ssouri - Rolla 
Rolla, Missouri 65401 

* Visiting Professor, Un1vers1ty 
of Wales - Aberystwyth 

December 1983 
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4S 

D Elv1ns 

The Elv1ns ta1l1ngs p1le borders northern Elv1ns, M1ssour1 and 

covers a land area of approx1amtely 0 6 square km (0 25 square m11es) 

Two shallow lakes are found on the southwestern edge of the ta1l1ngs 

Plle and seepage from the base of the depos1t passes through these 

shallow lakes and then flows 1nto Flat R1ver Creek These waters 

conta1n h1gh levels of d1ssolved calc1um, magnesium, z1nc and lead 

wh1ch have an 1mpact on the sed1ments and biota of Flat R1ver Creek 

The Elv1ns tailings p1le was stud1ed 1n 1976 by Kramer (16) 

and the growth of algae 1n the z1nc rich wastes and seepage water has 

been reported by Wh1tton, et !l (17\ Presently a small asphalt 

pav1ng plant operates on the southern per1neter of the ta1l1ngs p1le 

w1th the ta1l1ngs be1ng used as a f1ner s1zed aggregate source 

F1gure 9 1llustrates the locat1on of 91 sampl1ng s1tes on the 

Elv1ns ta1ling p1le Table 11 g1ves the metal concentrat1ons of Pb, 

Cd and Zn found at the sampl1ng locat1ons 
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FIGURE 9 LOCATION OF SAMPLING SITES ON ELVINS TAILINGS PILE 
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TABLE - 11 • ELVINS TAILINGS PILE 

Sample Metal Cone, ug/g 
No Pb Cd Zn 

E200 5990 190 6100 
E201 6420 180 11200 
E202 7950 202 11200 
E203 5130 199 10600 
E204 4460 165 9210 
E205 4200 156 8620 
E206 4400 168 9510 
E207 3570 140 8210 
E208 3650 152 8180 
E210 5180 171 11800 E2ll 4190 179 11400 E212 6000 153 9600 E213 4630 160 9630 E214 5450 155 8610 E215 6780 156 8080 E216 6960 172 9260 E217 5240 120 6870 £218 4980 114 6000 

• E219 7500 106 5600 E220 4760 168 10500 E221 6820 163 11400 E222 5500 110 6400 E223 5990 114 6100 E224 4470 70 8 4350 E225 5270 8590 E226 4010 92 9 5320 E227 1880 51 5 1290 E228 3680 84 6 5150 E229 5180 132 6480 E230 4550 76 3 6540 E231 4300 189 11900 E232 3880 138 8820 E233 3170 151 2040 E234 2780 126 6510 E235 3630 112 6090 E236 3180 92 5 4560 E237 1300 79 6 4470 E238 8140 106 1760 E239 8360 135 9280 E240 6200 84 0 4290 E241B 8000 95 0 1300 E242 9600 157 10900 E245 11100 91 a 4950 E246 5640 161 9680 • E247 7080 159 8360 E248 3780 144 7870 E249 4600 129 6990 
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TABLE - 11 (Cant ) • ELVINS TAILINGS PILE 

Sample Metal Cone, ug/g 

No Pb Cd Zn 

E250 6410 138 2040 
E251 6190 114 6290 
E252 4850 127 7020 
E253 4050 118 6340 
E254 4440 115 5360 
E255 1700 51 3 2480 
E256 2750 52 8 221: 
E257 1350 48 3 2290 
E258 1170 45 0 2190 
E259 2180 54 4 2440 
E260 2750 69 8 3300 
E261 1060 61 4 2170 
E262 1400 110 5500 
E263 1270 74 8 3570 
E264 1120 72 2 3230 
E265 1620 75 5 3770 
E266 4230 119 1440 
E267 1060 74 7 3620 • E268 1050 74 8 3660 
E269 991 58 2 2140 
E270 851 57 9 2600 
E271 1100 74 7 2650 
EZ72 4190 82 3 4240 
E273 8890 85 0 4250 
E274 4890 63 9 3290 
E275 7160 100 4810 
E276 9310 19 8 792 
E277 9260 31 5 1950 
E278 10000 134 8510 
E279 11600 163 10900 
E280 7200 94 4 5960 
E290 4020 62 9 3510 
E291 2750 56 1 3000 
E292 2890 so 2 2330 
E293 1080 41 7 2450 
E294 2940 67 6 3380 
E295 2190 75 8 3980 
E296 2230 99 1 5820 
E297 59 3 3600 
E298 1890 48 4 2610 
E299 3160 61 7 3210 
E300 2270 47 3 2360 
E301 2080 54 4 2230 • E302 1780 42 2 1990 ~ E303 1650 44 9 2120 "' E304 1900 42 6 108 

ED_000859_00001631-00105 



f 

~ 
r 
r 
f 
I 

I 

• 
t 
l 
l 
L 
L 

/ 

( 

c::rnTINUED STUDIES ON VAGRANT LEAD IN FISH, MOILUSCS, MID SEDIMENTS OF 
THE BIG RIVER OF SOUTHEASTERN MISSOURI 

Nord L Gale 
and 

M.lchael J Haas 
Department of LJ.fe Sciences 

and 
Bobby G Wixson 

Envlionmental Research Center 
Department of Civil Engmeermg 

A Research Report Submitted to St Joe Minerals Corporation 
Clayton, Missouri 
March, 1986 

' \ 
I 

Um versi ty of MJ.ssourJ. - Rolla 
Rolla, Ml.ssourJ. 65401 

ED_000859_00001631-00106 



Figure 1 

t 
N 

1 
•-SAMPLING SITES 

LEGEND 

S c a I e 
I II I: 
5 0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

( 

LOCATION OF COLLECTION SITES 

~ J 0 TAIUNGS t]) 
I i 0 F' SH SAWP\.ING SITU o.. 

SCALE I !10.000 

B1g R1ver at Mo -Ill ra1lroad trestle 
B1g R1ver at Leadwood Publ1c Access 
B1g R1ver at Wash1ngcon State Park 
Eaton Creek at H1ghway 8 
B1g R1ver at Eaton Creek 
B1g R1ver at St Franco1s Cemetery 
B1g R1ver at Bonneterre Hwy 67 North 
Flat R1ver Creek at Nat1onal ta1l1ngs p1le 
B1g R1ver at House Spr1ngs Publ1c Access 
B1g R1ver at St Franco1s State Park 
B1g R1ver at H1ghway K 

2 

• 

• 
ED_000859_00001631-00107 



le 1 5Uttt1ARV - IN FISH OLD LEAO BELT SUW1ER 1 985 

SITE SUUFISH NOPTHERt-4 BLACK CATFISH CARP NLIJ18fP HOCSULICERS I PEOirursE 

1 < 048 103 069 5 20 4 6 tl 10 2 3 41:4 239 
812 s 6 

l N 6 
1 5 156 

s 6 
ti b 

2 llq 379 85J OE'7 5 :.o 6 2 B N lO 3 1 1 6 :'~0 220 
1 10 5 :.5 2 

5 N 13 
1 .. a :,q: 7C:8 251 5 b 5 2 N b 5 2 11 .... 26 676 573 5 ., 

5 5 
, 

N 7 5 3 10 173 58J 455 s 7 3 1 N 7 3 1 7 ::47 793 446 330 5 10 1 5 2 N 10 1 5 "') -3 15 .... 377 114 5 14 11 6 N 7 5 2 .. 
ORUt1 9 14q 206 185 345 * 5 17 1 11 4 tl 17 1 11 4 

5 = NUttBEP OF SAl1PLE5 ANAL• ZED 
N = NUttBEP OF lNOIVIOIJHLS 
*TRIBUTARIES OF TtiE BIG RIVER 
Lead concentrations are expressed as ug/p (wet weight) 
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«~. 2 HISTORICAL DATA Lead in Longear Sunfish 

COLLECT! ON 5 ITE lCJ81 1C!B2 1983 1984 1985 

B1g R1ver at t1o -Ill MEAN 090 052 071 <0 048 <0 Oi8 
Patlroad Trestle STD DEV 0')0 010 006 007 OuE. 

Eaton Creek ~1EAH 151 239 
STO DEV lOu 101 

Btg lhver at Eaton Creek t1EAH 107 14'5 156 l5b 
STD DEV 040 09E. 090 031 

Btg R1ver at Leadwood ~1EAN 530 200 086 150 uq 
STD OEV 350 150 020 oeo 064 

Btg P1ver at St. Fr.:~ncols t1EAti 300 324 184 215 220 
Ct=•t•elt=ry STO OEV 1'30 440 100 13u 075 

Flat Rtv~r Crt=~~ at N ... t1onal 11EUN 910 300 310 439 392 
T .:~ 1 1 1 ngs P 1 1 e STD OEV 500 1~0 120 210 

Btg R 1 ver at u ... y ..... t-1EAN 22b 
Johnson•s Campground STO DEV 097 

Btg Rtver at St. Franco1s t1EAH 173 
State Park STO OEV 031 

B1g P1ver .:~t Bonneterre t1EAri 480 240 209 247 
Hwy 67 North STO DEV 350 170 110 140 

819 R1"er .:~t. Wash1ngton ttEAH 565 152 
State Park STD OEV 340 082 

819 R1ver at House Sprtngs t1EAri 089 14q 
STO OEV Ob5 035 

rtonsanto La~e ~1EAtl <0 047 
... STO OEV 004 

Lead concentrations are expressed as ug/g (wet weight) 
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F~gure 4 H~stor~cal Data for Sunf~sh, Control S~te Number 1 
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Figure 6 Historical Data for Sunfish, Site Number 5 
Big River at Eaton Creek 
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F1gure 8 H1stor1cal Data for Sunf1sh, S1te Number 6 
B1g R1ver at St Franco1s Cemetery 
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F1gure 9 H1stor1cal Data for Sunf1sh, Site Number 8 
Flat R1ver Creek at Nat1onal Ta1l1ngs P1le 
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Historical Data for Sunfish, Site Number 7 
Big River at Bonneterre (Hwy 67 N) 
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Figure 11 Historical Data for Sunfish, Site Number 3 
Big River at Wash~ngton State Park 
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Figure 12 H~stor~cal Data for Sunf~sh, S~te Number 9 
B~g R~ver at House Spr~ngs Publ~c Access 
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3 HISTORICAL DATA Lead in Northern 

COLLECT! ON SITE 1981 1992 1983 1984 1985 
.J 

Bu:1 R1ver .;~l tto -Ill t\[AN 07 03 103 
Ra1lroad Trestle STO DEV 04 047 

Eaton Cret:!\... t-1FAU 
STD DEV 

B•g Rl\er at:. E-::~t:.on Creek t-1EAN 
STO OEV 

B1g R1ver at L~::adwood t-tEAN 8€. 4130 265 379 
STO OEV J7 52 05 158 

B1g P1v~::r at:. St:. Frdnc1s t1EHN 6q 490 1 01 220 
Cellletery ~TO DEV 15 06 47 Ob7 

Flat R1ver Cre_k at Hat:.1onc~l tt[HN 1 35 b6 751 bb7 728 
Ta1l1ngs Ptle STO OEV 1 14 51 40 12 270 

819 !::.1-.er at Hwy t:.. t1EHN 676 
Juhnson• s Ca.nrgroi.Jnd STO OEU 180 

819 P1ver c~t St:. FranciS ttEAN 588 
Stdte Pdrl< STO OEl.J 025 

819 R1v~::r dt:. Bonneterre ttEAN 66 49 431 793 
Huy 67 Nurt:.h STO OEV nq 02 

819 R1ver dt Hdstnngt:.on t-tEAii 363 377 
State Park STD OEV 09 175 

B1g R1ver at:. Huuse Sprtngs ttEAN 206 
STD OFV 

Lead Concentrations are expressed as ug/g (wet weight) 
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Table 4 HISTOPICAL TPENOS OF C.Ot1B I NED' SUO ERS SUt1~1ER 1 CJ85 

COLLECTION SITE 1q81 1~82 1 =183 1984 t':j85 

81g Rl\oer :tl t1u -Ill t1EHN 074 05t.i f'l83 
Patlt o.:td Tn:.st.le ')TO DEV o.;:. o-~ Q3q J~ 

Eaton Cre•-k t1EAN 
STD DEV 

B1g R1ver .:tl E.:~t.on Creel.. t1EAN 375 
STO OEV Ob4 

Btg R1ver o:~t. Lo:o:~dwuod t1EAN 754 358 300 4q8 
STO DEV 5"J1 243 oag 320 

B1g R1,er o:~t. St. Francis t1EAN 805 470 581 220 
Ct 1T1o:tery STD DEV 462 08 392 07 5 

Flat P1\ er Creo:~ at Nabonal t1EHH 1 07 31 751 bCJ5 728 
T a 1 1 1 nqs P 1 1 e STD OEV 85u .:!0 40 281 2-o 

81g R 1 ver .:tl 11t.•y ~ t1EAt~ 624 
Juhnson's Campground ~TO OE~l 240 

81g Rl\er o:tl St. franc1s t1EAH '555 
St..:~le Park STD DEV 070 

B1g R1ver <=~l Bonneterre t1EAH 540 4q 379 504 
Hl"Y 67 North STO DEV 3QY 199 159 

B1g R1ver .:tl Hash mglon t1EAH 363 377 
St.:~te Park STO OEV 090 175 

,, 81g R11er o:~t House Spr1ngs f1EAH 186 
~ STO (lEU Ob1 

• • • 
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Figure 13 Histor1cal Data for Combined Suckers, Control S1te Number 1 
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Fl.gure 15 Historl.cal Data for Comb1.ned Suckers, S1.te Number 6 
B1.g R1.ver at St Franco1.s Cemetery 
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Figure 17 Historical Data for Combined Suckers, Site Number 7 
Big River at Bonneterre (Hwy 67 N) 

Figure 18 
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Table 5 SUt1t1r"rF t' - LEAD !N FISf-J NELJ LEAD BELT SUt1MEF. 1985 

-SITE SUI Jt:' ISH tJOFTHEt:N L?'~PGE1 lOUTH CAFF CATFIS, 
t JU~1EtEF HOGSUC~EF 5ASS 

12 1'1EA"J (!68 ( '• l llo1 ( 5) "'703 1 ) 040 
STD DEV U23 llll7 

13 t1EAtJ (J-l) ( "'7 ) 11., ( 0) 32-.J \ 1 ) 
STD DE I (\2- ()31 

lo 1'-lEAt ~ ""'" 
1,93 ( =) 

STD DEl' ( Jb:: 

14 t1Et~N 1 ~II o) o98 ( 5) C14q ( 1 ) "'7':)C" 
"- ~ \4) 

sn: DE I (1'+9 21)1.) 438 

1= ME~Il 198 o)io:-+- llo ( 5) 

STD DE1.r 1158 1 123 

( ) = n 
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Table 10 

SllE u 

4 
4 1 
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5 1 

2 
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4 
4 
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e. 
,. 

• 

.._,. 
Heavy t1et3ls 1n Sedtll'lt:!nl:.s, lqR4 

l..d Co Cr Cu f·h Pb J c ... Feo l1g rtn Zn 

4qb 33 4 76 18 17q0 1J8000 lqYOO 730u0 2Bb5 2b800 
150 420 q 43 110 1310 54'JIJ0 14150 lbO\..tO 13850 35800 
3"'-.J.J 17 "0 8 22 q t.O 22uu Y50iu t7:.oo 4A~uo ~450 7b90 
145 p 1 68 .~ '")45u 1ogooo 15"tUU 53uuo ""'200 19400 
lu7 12 6 eo b 50 7 60 ;.3~0 :5Bl•JO 1\..ttOO lq700 15f"'U 5730 

7' 70 11 1 24 10 850 124uuo ~4100 :.eouo 3150 41:10 

E ... ton Cr .. t:!lo.. dt Ha.•y 8 
1 Eatun Cr ~.:...!.. ;.oo 4ds .:~bove Hwy B 
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le 11 HEAVY METALS IN SEDIMENTS, 1985 

STATION Ld C.o Cr C'u N1 Pb ra Fe Ug Hn Zn 
.I 

1 Pool <0 2 3 10 10 1 tO 3 14 544 6280 :JOG 148 ?'2 
~~ 

fhffle <0 ::? 4 30 11 50 3 t:lO 5 45 135 1390 7825 b47 354 31 

4 Pool 125 27 6 50 72 12 770 162000 21700 ?a goo 3190 64.:5 
R1ffle 

5 Pool 
P1ffle 165 13 7 32 7 q5 3585 62600 12700 31200 1475 8900 

2 Pool 217 8 30 9 20 7 70 !:l q5 1220 15400 9870 7500 48b 8795 
lhffle 33 8 30 7 30 3 60 7 70 1483 11700 65~0 5720 405 1500 

6 Pool 46 10 70 <1 00 7 70 b q5 1200 1~P700 242u0 74goo 3260 2200 
lhffle 

8 Pool b 50 55 <1 00 245 39 30 lObO 180000 35250 814!j0 4uOO 378 
Ptffh~ b 35 <1 00 160 25 1200 tonooo 37300 8.:)800 4270 21-lq 

11 PLrul 21 14 <.1 00 33 8 bO 1000 144000 24200 675u0 3220 1100 
P1ffle ::.;o 17 <I 00 28 9 90 l!j50 161000 26800 75700 3530 1'J80 

10 Puul 5 70 10 2 40 7 50 7 qo e.:s q3500 18750 44350 2275 3b2 
P1 ff le 4 13 8 7 9 bO 840 118000 22400 56u00 2740 316 

'? Puol 8 60 16 2 23 9 ~0 710 110000 20800 5tqou 2660 t88 
P1ffle 4 10 3 b b bO 55u 111000 20500 5~500 25qo 307 

3 Paul 2 20 8 10 5 5 60 4:JO 27600 10500 13700 864 162 
P1ff le "") 7 8 6 1 70 470 .=,4400 lluOO 17100 102u 140 '" 

9 Paul 40 1 65 3 75 1 5U 2 bb 717 2500 242 105 33 
P1ffle < 20 1 3 60 90 1 4b 2'.H 2u10 114 80 2b 

HEW LEHO BELT 

12 Pool 30 18 7 20 5 30 :o 134 b070 4700 1480 356 Et5 
lhff1e 

13 Pool < 20 67 6 6 50 q6 110 15000 5930 8490 1060 230 ~ 

P1ffle < ::?0 41 6 90 5 50 51 ""?-
t.:l 101300 b990 5850 576 153 

14 Pool 2 160 10 35 170 508 15300 7830 8b&O 569 875 
P1ffle 95 eo 8 14 67 307 23500 5t:l00 13500 470 375 
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FJ.gure 39 

Ca, Fe, Hg IN SEDIMENTS, 1985 
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2 ~fle zone at Leadwood Publ1c Access below concrete crossmg 
7 BJ.g Rl.ver at Bometerre, Hwy 67 North, belCM rlffle zone 

Graphl.c presentatJ.ons of data concerru.ng rretals of partJ.cular 
mterest and/or unusually elevated concentratJ.ons are shown 1n F1gures 
34-37 Unusually hl.gh concentratJ.ons of cadm:unn and zmc at s1tes 4 and 
5 should be noted Elevated concentratJ.ons of ca and Mg are probably 
mchcatJ. ve of the presence of bulk ta1lmgs lll benth1c sedJ.rnents 

SEDIMENT SAMPLES COLLECTED IN 1985 

In 1985 sed1ment samples were collected from all sites Where 
appropr1ate or poss1ble, samples were taken from both rlffle and pool 
zones to determ1ne lf s1gnlf1cant or cons1stent d1fferences would become 
apparent Information regardl.ng detection 11mits and values obta1ned 
uslllg standard reference ma.ter1als were mcluded ll1 AppendJ.x 3 A 
complete presentat1on of raw data regarchng ICAP analyses of 1985 
sechment samples 1s g1ven 1n Appendl.X 5 ConcentratJ.ons of eleven maJor 
elements of potentJ.al mterest estl.nated from those raw data are 
summarJ.zed 1n Table 11 Lead concentratJ.ons ll1 sed1ments were hJ.ghest 
at sJ.te number 5 (BJ.g ru.ver at Eaton Creek), where values approached 
3600 ppm From I.eamrood PublJ.c Access downstream to SJ.te number 7 (BJ.g 
RJ.ver at Bonneterre), rrean lead concentratJ.ons rerram between 600 and 
1200 ppm, as mdJ.cated m FJ.qure 38 Iead concentratJ.ons in sedlJTlents 
at House Sprmgs PublJ.c Access (SJ.te number 9) were not much above 
background levels 

"' Zlnc and cadmJ.um concentrations remamed markedly elevated at SJ.tes 
4 (Eaton Creek) , 5 (Big River at Eaton Creek) , and 2 (Leadwood Pubhc 
Access), though they were sJ.gnifJ.cantly lower ll1 1985 than m samples 
taken from these s1tes the prev1ous year 

The 1nfluence of dolomJ.tJ.c tailmgs mater1als ll1 rJ.ver sedJ.ments J.s 
perhaps best llldJ.cated by the presence of large concentratJ.ons of 
calc1um and maqnes1um, qraph1cally 1llustrated for rJ.ffle sedJ.ment 
samples lll FJ.qure 39 Desp1te anomalously low concentrations of these 
elements at sJ.te number 2 (Leadwood PublJ.c Access) , the levels of ca and 
Mg remam elevated 1.n samples taken throughout most of the old mJ.nJ.ng 
cb.strJ.ct, then drop abruptly at s~ tes beyond Bonneterre Abundant sandy 
sedJ.rnents observed at House Sprmgs PublJ.c Access (SJ.te number 9) 
apparently contain lJ.ttle dolomJ.te 

One f1.na.l corrunent must be made about the comparat1vely mgher 
concentrat1ons of cobalt m sechments collected ll1 the New Lead Belt 
Only one site in the Old Lead Belt (Slte number 8, Flat Rl.ver Creek near 
NatJ.onal TaJ.lJ.ngs PJ.le) d1splayed cobalt concentrat1ons approach1ng 
those seen ll1 Strother Creek sechments 

CONCLUSIONS 

1 Analyses of sunf1sh collected durmg 1985 md1cated that specllTlens 
from one of the eleven Old Lead Belt locat1ons tested had concentratJ.ons 
of lead above the 0 3 ppm lJ.mJ.t recolm'ended by the World Health 
OrgamzatJ.on A mean lead concentrat1on of 0 392 ppm was observed 1.n 

sunf1sh collected from Flat Rlver Creek near the old Nat1onal Ta1lmgs 
P1le Therefore, sunfish from most s1tes throughout the Old Lead Belt 

38 
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could be cons~dered safe for human consump~on even by the most 
str:mgent WHO gu~dehnes 

2 DJ.fferences m lead concentra~on between sklllless f~sh £1.lets and 
£~lets w~ th attached skln were generally ms~gmf~cant 

3 Concentra~ons of lead m £~lets of Northern Hogsucker were above 
the 0 3 ppm l1.mt recormnended by the WHO m Sl.X of the 9 samplmg 
locatl.ons for whl.ch data were ava1.lable m 1985 Mean lead 
concentrat~ons were, however, well below the 1 0 ppm l~t establ~shed 
for corrmerc~al food Wl.tlu.n the Um.ted KJ.ngdom HJ.ghest abolute lead 
concentrat~ons (0 887 ppm) were observed m a specl.llleil caught at s~te 
number 8 (Flat ru..ver creek near Nat~onal Ta~lmgs Pl.le) 

4 Lead concentra~ons l.n f1.lets of Black Redhorse su~ers were above 
the 0 3 ppm l~t at four of the Sl.X s~tes for whl.ch data were ava~lable 
m 1985 ~ghest absolute lead concentra~on (1 21 ppm) was observed m 
a spec1.men caught at s~te number 2 (Leadwood Publl.c Access) 

5 Lead concentra~ons m suckers were generally hl.gh throughout the 
entl.re Old Lead Belt area HJ.ghest mean concentra~ons were observed m 
the ncl.nl. ty of the Na~onal Ta~lmgs P~le, gradually decreasmg Wl. th 
d~stance downstream m the B~g Rl.ver At House Sprmgs Publ~c Access, 
lead concentrat.J..ons l.Il suckers were only sl~ghtly above background 
However, several spec~ of bottom-feedmg Freshwater Drum taken at 
House Spn..ngs d~splayed mean lead concentrat.J..ons of 0 345 ppm, 
approx1mately tw1ce the value observed m Black Redhorse Sucker at that 

"' s~te 

6 A smgle large carp taken at s~te number 6 (B~g Rl.ver at St 
Franco~s Cemetery) d.l.splayed 1 10 ppm lead m samples of f~let Another 
large carp taken at s~te number 2 (Leadwood Publ~c Access) showed only 
0 087 ppm lead 

7 A large 43 em long catf~sh taken at Washl.ngton State Park was found 
to contam only 0 093 ppm lead m ~ts f~lets In the few other catf~sh 
specl.ITlei1s taken at var~ous s~tes, lead concentrauons were farrly 
nonunal 

8 Clams were found at three s~tes along the B~g Rl.ver B~g Rl.ver at 
Eaton creek, Washl.ngton State Park, and House Spr~ngs Pubhc Access 
Specl.ITlens were rout..mely purged for 96 hours pr~or to analys~s Longer 
purgmg per~ods appear to be unnecessary for Corb~cula leana Greatest 
mean lead concentrat~ons m soft t~ssues (17 3ppm) and shell (68 9 ppm) 
were observed m spec1.mens taken from a r~ffle zone at Washmgton State 
Park In a small number of large mussels where var1.ous d.l.fferent 
~ssues could be effect~vely sampled, large d~fferences m lead 
concentrat~ons were found Concentrat~ons of 130 ppm were found m g~ll 
t~ssue, 61 2 ppm m mtestmal t~ssue, and 8 26 ppm m large adductor 
muscles of a spec1men of u~o, a large freshwater mussel taken at 
Washmgton State Park, allowed to purge for 96 hours m clean 
sprmgwater 
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9 Attempts to correlate raJ.nfall or maJor erosJ.on events at the 
Desloge TaJ.lJ.ngs PJ.le WJ.th observed concentratl.ons of lead J.n fJ.sh were, 
for the rrost part, unsuccessful Sll.ght J.nVerse relatJ.onshl.ps were 
found between ral.nfall and lead concentratJ.ons J.n sunfJ.sh at many Sl. tes, 
though low lead concentratJ.ons made correlatJ.on dufJ.cult Erratl.c 
concentratl.ons of lead J.n suckers had no apparent correlatl.on Wl. th 
rainfall or known maJor eros~on events 

10 lead concentratJ.ons in rJ.ver sed.unents were hl.ghest at sJ.te number 5 
(BJ.g .RJ.ver at Eaton Creek) , where 3585 ppm lead were observed, abruptly 

droppmg to levels below 1000 ppm at SJ.tes downstream from sJ.te number 
11 (B~g Rl. ver at Hwy K east of Bormeterre) 

11 Anomalous concentratl.ons of zmc and cadnu.um were observed 1.n the 
VJ.CJ.ru.ty of the leadwood TaJ.lJ.ngs P~le, BJ.g Rl.ver at Eaton Creek, and 
Leadwood PUblJ.c Access J.n 1984 and 1985 Elevated concentrat~cns of 
these metals probably represent a greater envJ.ronmental threat than 
lead 

12 Elevated concentrations of ca and Mg l.1l sedJ.ment samples collected 
between the leadwood TaJ.lings PJ.le and the Bl.g RJ.ver at Bonneterre 
clearly J.ndl.cate the J.nfluence of eroded taJ.llllgs materJ.al throughout 
the reg~on, and decreasmg abruptly at pol.llts downstream of Bonneterre 

44 
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• 
September 6, 2001 

Greg Patton 

I (JF-~ 
SOUTHWEST LABORATORY 

OF OKLAHOMA, INC. 

BARR ENGINEERING 
3236 Emerald Lane 
Jefferson C1ty, MO 65109 ~ 5 I 8" - 00 Cf p T s 0 0 3 
ProJect/Location 
SDGID 
SWLO 10 

Dear Mr Patton 

RIVERMINES 
47330 
47330 01-47330 21 

Enclosed please find the forms package for a port1on of your so1l samples rece1ved 
August 17, 2001 for the above-referenced project 

Thank you for choos1ng Southwest Laboratory If you should have any quest1ons or 
requ1re add1t1onal 1nformat1on please do not hes1tate to call 

• Smcerely, 

• 

Randy Staggs 
Project Officer 

RES~t 

Enclosure 

5f:P 7 2001 

We certtfy that the followmg report meets all requrred NELAC reportmg standards as spectfied m NELAC 
5 13 July 1 1999 Any devtatton or vanance IS noted m the case narrat1ve(s) and estimated uncertamt1es 
regardmg these analyses are presented m the Quahty Control Sechon ofthts report" 

1700 WEST ALBANY. BROKEN ARROW OK 74012 1421 • OFFICE (918) 251 2858. FAX (918) 251 2599 

ED_000859_00001631-00131 
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CHAIN OF CUSTODY RECORD I SAMPLING FIRM I CLIENT CONTACT A . .e.u.J. rHoN; NU~~ I 

SOUTHWEST lABORATORY OF OKlAHOMA, INC 
1S'ftV !"~ \Jar} ~111"4(~~ '7r~ .- ·T );;, ~'f-1_ _ 

P 0 or PRTeSAL NUMBER II PROJECT NAME 25/-r6/ O('J&I/Prsloo3 1700 W Alb.uoy Bltoku-"'- OI<Weoou 74012 1421 
2.S I 116 oo' I m K_, ve.r YY'ItN~.s Oflia 918 U1 28'8 Fa918 U1 U99 

I ANALmCAL TErn REQUESTED I 

l~Z-SAMPLER (5/gnatur8) ~ LY.. ~ I ~ ~ "7 /' ) ""''"'--- -

SAMPlE NO DATE TIME GRAB lOCATION MATRIX 
NUMBER OF 

COMP CONTAINERS REMARKS 

A-DI '6/13/oJ S l.,.Op l( Sod \ ~ SlJ-81/6 WJ/0 1""'"' ~vi\ De~.J..'-t 
A--f/J~ .,_/~/ol s J8p y.. ( l -I. I~. 4- J 'f "'"f" .,{_ 
l\-t13 ~/r1/o, s 'lrJp 

"' 
) l '/.. 

1 

I 

,... .. ;'/ ,,,.,, 0/ 'f3S.p }\ \ \ )(.. 1=1 A J..Jl _.._f lt\..-~cJJ lc k be.. 
A-(Js Bf,"/,()1 I '1''/0f> 1- ( ' ~ ~ L c~ II f,,.sf ~ 
t\.-~6 8/1'//(J( '3'lSP )(. ) 1 1-.. Wo~t~~"'cl Sw~l\o~~ ~-652.-22. 7+ 
~p~ IS/1'(!~1 3't:O p ~ I X. Gw -:o. P ..... -1: ~::e~ ~-82..'1-- ~., ~3 

A"'f8 tJ/,~!tJt J 1 -3 135-t X. X. 

A--t/Cf ~/trbJ '3 "'.p " I )(. 

/+--10 f./JifltJt 3 SS'P )<. I I ~ 

~ ,, ~kJfo1 3 rSP X. \ I -1.. 

4r-lh5 r/u/t~l 311/3-p "' ( I -1... 

A-tz. ~/15/tJ, 3'o( .p X. I )( 

A .. t3 '?/ts/o, 3' !iJ.p ~ I I X. } 

A-13 .5 8/tJ/oJ 3' ;1.1 p X \ X. 

flf-l'f vjt'/ dJ '/•JOp .( • I X 

I~ I OAT\ I TIM! I""EMD BY ....... , 
. ~..4.-~--t_--,fhl-/-~1-tJ'oOf. 

RELINQUISHED BY (Signature) DATE TIME RECEIVED BY (Stgnature) 

RELINQUISHED BY (SignaiiiB) DATE TIME RECEIVED BY (Signatlll) RELINQUISHED BY (Signature) 

REUNQUISHED BY (SignaturB) DATE TIME RECEIVED BY (Signatur8) REMARKS 

[SR012 1192-0J) 

• • • 
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I SAMPLER fSipratrxe)~!t2.: l 7}(~ I 
L UllmcAl mTi I 

~ u(Z-
GRAB LOCATION MATRIX 

NUMBER Of 
REMARKS SAMI'l.E NO DATE TIME CDMP ~OHTAINER~ 

A-LS !/t3Jol '/•'/J p X So,\ I ~ :sw-~Cf6 6010 o~ o-/{cr ~dl 
A-L( !hf/ot II lOA )( / I ~ .flt.J- a.cJ..i~V(!'s 01. J e-1-ei.r~ 
lA-I? 

,.,,,,0, 
ll l.DI( J( 1 I .,... L•""'• l- ~ 'I Lf,/L Dr loe f-.f...e.-. 

ft-lW 11'/JtiOf 2.' 'IS .p ~ I /(. ' v 
I. 

A-Itt ~~lf/ol I •Slip l( ) I ~ C4\.ll \J"\.,d_ Sc.J~I\s~ 1.800 IJl zz .. n. 

~ 
A--liJ ,,,.,,Of L-P )( ' x_ t:...,.-e~P~+J...~" n!-3z..'t-3"?P e./ 
/l-U ~f,.,[,, IZ. lS 9 ){ I ~ <. dl~r~.J. ""•llJ ~ a 01\.-t .J., br» 
~-:21-:S" 3/tf/ot 12- ISf )( ) 

I ~ used ~r 1C! Yo~ lt"'ve."' ~ 
A-l.l.. '8/13/ol S-JdP )( I '\ d~~t.~ v 

lA- 2.3 -l/t3/6f 5'!0P J( J _X I 

A-J.'/ 1{1'flor ~·ts,. 1lt I .)\ 

A-.25 '8/ts/tJt J'CD/+ X .. ~ 1 J( 

A-'-k ~/ls}ol 1 ys~ )(. 
v 

I :;( 

- --

~~ ;,tq., > ~ = I DATE ll*E r~~ ~~ I 
ELIHQUISHED BY (Siga.tureJ DATE TIME RECEIVED BY (Stgnature} 

r.,_, DATE TNE r~-~ I 
RaiNWSHED ~ {Sigmlln} DATE 

r.......,.,._, DATE TIME r~-~ 1 
REMARKS 

£-~ ~ 
121192-0J) ..._.-

ED_000859_00001631-00133 



COOLER RECEIPT I SAMPLE LOG IN SHEET 
COOLER RECEIPT I SAMPLE LOG-IN SHEET ( 115-ATT2 WB1) I SWL-GA-115 REV 50 I GA-115-CRLOGIN-F 

LAB NAME SOUTHWEST LABORATORY OF OKLAHOMA PAGE \ OF l 

RECEIVED BY (PRINT NAME) JASON SPRIGGS RECDDATE 08/17/01 
-....? 

RECEIVED BY (SIGNATURE) .........::: ~ TIME REC'D 08 20 

LOGGED IN BY (SIGNATURE) ~ 
-'.P" LOG-IN DATE 2001-08 18 07 49 

PROJECT RIVERMINES 
/ u REMARKS 

ACID/ 

EPISODE 47330 
Sample Assigned pH 

BASE 
CONDITION 

Client Sample # Fract1on LAB# Cooler I D Check OF SAMPLE 
LOT# 

SAMPLE DELIVERY GROUP 47330 @ SHIPMENT ETC 

Remarks lA 01 W\ [47330 01 08/17/01 1 N 62c 
1 CUSTODY SEAL(S) PresenVAbsent 

~Broken ~-02 ~7330 02 08/17/01 1 N 6 2c 

2 CUSTODY SEALS NOS ~-03 ~7330 03 08/17/01 1 N 62c 
N/A 

A-04 147330 04 08/17/01 1 N 62c 

A-05 147330 05 08/17/01 1 N 6 2c 
3 CHAIN OF CUSTODY PresenUAbsent 

Sealed In Plastic? Yes/No 
IA-06 147330 06 08/17/01 1 N 6 2c 

Taped To L1d? ~No IA-07 147330 07 08/17/01 1 N 62c 
Properly F1lled Out 
(Ink Signed ETC )? Yes/No IA-08 [47330 08 08/17101 1 N 6 2c 

4 AIRBILL A1rBIV St1cker A-o9 !47330 09 08117/01 1 N 62c 

PresenUAbsent A 10 4733010 08/17/01 1 N 62c 
5 AIRBILLNO 

790133728677 A 11 47330 11 08/17/01 1 N 6 2c 

A 11 5 4733012 08/17/01 1 N 62c 

6 COOLER CONDITIONS lA 12 147330 13 08/17/01 1 N 62c 

Enough Ice? Yes/No ~ 13 147330 14 08/17/01 1 N 62c 
Type of Ice? Wet A 13-5 147330 15 08/17/01 1 N 6 2c 
Type of Packing? Bubble Wrap 

A 14 147330 16 08/17/01 1 N 62c 

7 SAMPLE TAGS PresenU~ A 15 147330 17 08/17/01 1 N 62c 
8 SAMPLE CONDITION J.n!!E!L Broken I 

Bottles Sealed In Leaking lA 16 147330 18 08/17/01 1 N 62c 
Separate Plastic Bags? Yes/No lA 17 147330 19 08/17/01 1 N 6 2c 
Correct Contamers Used 
For Tests Indicated? Yes/No IA11 147330 20 08/17/01 1 N 62c 
Correct Preservative? '1!§1. No 
Sufficient Sample? Yes/No lA 17 l\v 147330 21 08/17/01 1 N 62c 

Labels CompleteS D Date 
Time Signature reservatiVe? '1!§1. No 

""" VOA Samples Without Bubbles? Yes/ !iQ:: ~ ....... 
~ 9 Does Information on Custody 

Records Labels Tags Agree? Y£§LNo ~ 
~' 10 RAD SCREEN WITH GIEGER -r----._ COUNTER? Yes/~ 

11 P 0 Called? Yes/No r----_ 
Contad PO and attach record of resolution 

@ Sample Fractions B=SV GCIMS V= VOA GCIMS or GC P=Pesbade H=Hert!•cide D=D1oxin A=Au l=lnorgamcs C=Cyamde M=Metals R=Radlochemlstry 
- Note samples wrth bubbles under remarks section 

• 

• 

• 
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SOUTHWEST LABORATORY OF OKLAHOMA. INC 
1700 West Albany- Broken Arrow Oklahoma 74012-0ffice (918) 251 2858- Fax (918) 251 2599 

• 
INORGANICS CLP QUALIFIER FLAGS 

B The reported values were obtamed from a readmg that was less that the Contract 
Requrred Detection Lumt (CRDL) but greater than or equal to the Instrument 
Detection Lumt (IDL) tfthe analyte was analyzed but not detected a U' must be 
entered 

E The reported value tS estunated because of the presence of mterference An 
explanatory note must be mcluded under Comments on the Cover Page 1fthe 
problem apphes to all samples or on the spec1fic Form 1 tf tt 1s an Isolated problem 

M Duplicate mJectlon prec1s1on not met 

N Sptke recovery not wtthm controlluntts 

s The reported value was determmed by the Method of Standard Additions (MSA) 

w Post Dtgest1on splke for OF AA analysts 1s out of control hm1ts (85 II 5%) whlle 
sample absorbance ts less than 50% of splke absorbance 

• * 
Duphcate analysts not wtthm controlltm1ts 

Correlanon coefficient for the MSA 1s less than 0 995 
+ 

• 
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SOUIWWESTLABORATORYOFOKLAHOMA.ffiC 
1700 West Albany I Broken Arrow Oklahoma 74012/ Office (918) 251 2858 I Fax (918) 251 2599 

SDG NARRATIVE 

CONTRACT BARR 
SDG 47330 

INORGANIC METAL FRACTION 

DATE September 6, 2001 
EPISODE NO 47330 

Nmeteen soil samples plus one matnx spike and one matnx spike duplicate were subnutted for 
ICP analysts No maJor problems occurred dunng the digestion or analysts of these samples 
Please see the DC-1 (Sample Log-In Sheet) for sample condttlons and cooler temperatures at 
receipt The sample's analyses were completed accordmg to the followmg 

SWLSOP# 
SWL-IN-205 

Method SOP IS based 
SW846 3050B I 6010B 

The cover page of the Inorgaruc Analyses Data Package cross-references chent and laboratory 
sample ID s Manual mtegration was not used for the data presented m thts lnorgaruc Analyses 
Data Package 

ImtJ.al and Contmumg CahbratJ.on Checks No problems 

• 

ImtJ.al and ContJ.numg Cahbratlon Blanks The absolute value of the lmbal Caltbrat10n Blank 
for lead and zmc was over the l'ADL, but less than the PQL No action reqwred • 

Lmeanty near the CRDL (CRA & CRI) The result for lead was outside our m-house control 
ltm1ts of 80- 120% This Will be morutored for trends No action requrred 

Preparation Blank Zmc showed low level concentrations below the Practical Quantltauon 
Ltm1t m the Preparation Blank No action reqwred 

Lab Control Spikes No problems 

Matnx Spikes The sample results for lead and zmc were greater than four tunes the spike 
added thus no action was taken Cadnuum was Withm control hnuts for the matnx spike, but 
outstde the control hnuts for the matnx spike duplicate All Form 1 s are flagged With an' N" 
flag for cadnuum No further action requrred 

Duphcate(s) (LCSD and MSD) The LCSILCSD was Wlthm prectston ltm1ts The MS/MSD 
were outside the precisiOn limlts of20% for lead and zmc All Form 1 's for these elements are 
flagged With an "*" 

• 
1 

ED_000859_00001631-00136 



• 

• 

• 

SOUTIRWESTLABORATORYOFOKLAHOMA.fflC 
1700 West Albany I Broken Arrow Oklahoma 74012 I Office (918) 251 2858/ Fax (918) 251 2599 

Senal Dilution (ICP) The senal dilution analysts was Withm the controlluruts of 10% for all 
Elements 

Smcerely, ~ 

~/lla 
Steve L Markham 
Inorgaruc Program Manager 

2 
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

ab Name SOUTHWEST_LABORATORIES Contract BARR -
ab Code SWOK Case No 47330 SAS No SDG No 47330 

ow No SW846 -
EPA Sample No Lab Sample ID 

A-01 47330 01 
-A-02 -47330 02 
-A-03 - 47330 03 
-A-04 -47330 04 
-A-05 - 47330 05 
-A-06 -47330 06 
-A-07 - 47330 07 
-A-08 - 47330 08 
-A-09 -47330 09 
-A-10 -47330 10 
-A-11 - 47330 11 
-A-11-5 -47330 12 
-A-12 - 47330 13 
-A-13 - 47330 14 
-A-13-5 - 47330 15 
-A-14 - 47330 16 
-A-15 - 47330 17 
-A-16 - 47330 18 
-A-17 - 47330 19 
-A-17S - 47330 20S -

ere ICP 1.nterelement correct1.ons appl1.ed ? Yes/No YES 

ere ICP background correct1.ons appl1.ed ? Yes/No YES 
If yes - were raw data generated before 

Yes/No appl1.cat1.on of background correct1.ons ? NO 

orranents 
--ICP_BATCH#=010821I1 

cert1.fy that thl.s data package l.S 1.n compl1.ance w1.th the terms and 
ond1.t1.ons of the contract, both techn1.cally and for completeness, for 
ther than the cond1.t1.ons deta1.led above Release of the data contal.ned 
n thl.s hardcopy data packa$e and 1.n the computer-readable data subml.tted 
n d1.skette has been author1.zed by the Laboratory Manager or the 
anager's des1.gnee, as ver1.f1.ed by the followl.ng s1.gnature 

1.gnature Pi!M..e<~ Name Steve L Markham 

ate Tl.tle Inorganl.cs Program Manager 

COVER PAGE - IN 

• 

• 

• 
3 
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

I Name 

Code 

sow No 

SOUTHWEST_LABORATORIES_ 

SWOK 

SW846 

Case No 47330 

Contract BARR~--

SAS No 

EPA Sample No 
A-17M ___ _ 

Lab Sample ID 
47330 21SD 

ICP 1nterelement correct1ons appl1ed ? 

ICP background corrections appl1ed ' 
If yes - were raw data generated before 
appl1cat1on of background corrections ? 

Comments 

---

SDG No 47330 

Yes/No YES 

Yes/No YES 

Yes/No NO 

____ ICP_BATCH#=010821Il ____________________________________________________ _ 

I certify that this data package is 1n compl1ance w1th the terms and 
condit1ons of the contract, both technically and for completeness, for 
other than the conditions detailed above Release of the data conta1ned 
1n th1s hardcopy data packa~e and 1n the computer-readable data subm1tted 
on d1skette has been author1zed by the Laboratory Manager or the 
Manager's des1gnee, as ver1f1ed by the follow1ng s1gnature 

S1gnature 

Date 

• 

Name Steve L Markham 

T1tle Inorgan1cs Program Manager 

COVER PAGE - IN 

4 
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U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-01 
~ Name SOUTHWEST_LABORATORIES __ _ Contract BARR. ____ __ 

3.b Code SWOK Case No 

3.tr~x {so~l/water) SOIL_ 

evel {low/med) LOW 

Sol~ds 83 1 

47330 SAS No SDG No 47330 

Lab Sample ID 47330 01 

Date Rece~ved 08/17/01 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) MG/KG 

CAS No Analyte Concentrat~on c Q M 

7440-43-9 Cadmium 22 3 - N p 
7439-92-1 Lead 10800 - ---- p -* - - --- -7440-66-6 Z~nc 820 * p - -- -- -- -

- -- --- -- -- -- -- -- -- -- -
- -- -- -- -- --- - -- --
- --
- --- --- --

olor Before BROWN __ 

YELLOW 

Clar~ty Before 

Clar~ty After 

Texture COURSE 

olor After CLEAR Art~ facts 

omrnents 

FORM I - IN ILM02 1 

5 

• 

• 

• 
ED_000859_00001631-00140 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I Name SOUTHWEST_LABORATORIES_ Contract BARR ;...__ __ 
Lab Code SWOK __ Case No 47330_ SAS No 

EPA SAMPLE NO 

A-02 

SDG No 47330 

Matr1x (S01l/water) SOIL_ 

Level (low/med) LOW 

Lab Sample ID 47330 02 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

_95 3 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentrat1on c 

cadmium_ 25 3 -
Lead 1430 -
Z1nc 933 -------

-
--
---
-
---
------
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q 

N -*-- -* --

M 

p 
p-
p-

--
-
-
-
-
-
-
-
---
-
-
-
-
------
Texture 

Art1facts 

.. 

COURSE 

ILM02 1 

6 
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U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-03 
,ab Name SOUTHWEST_LABORATORIES Contract BARR. ____ __ 

ab Code SWOK Case No 

1atr~x ( so~l/water) SOIL 

,evel (low /med) LOW 

Soll.dS 81 8 

47330 SAS No SDG No 47330 

Lab Sample ID 47330 03 

Date Rece~ved 08/17/01 

Concentrat~on Un1.ts (ug/L or mg/kg dry we~ght) MG/KG 

CAS No Analyte Concentrat1.on c Q M 

7440-43-9 CadmJ.um_ 17 6 - N p 
7439-92-1 Lead 2420 - -*-- p-
7440-66-6 Zl.nC 741 - -*-- p-- - --- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

olor Before 

olor After 

BROWN __ 

YELLOW __ 

ClarJ.ty Before 

ClarJ.ty After 

Texture 

ArtJ.facts 

COURSE 

CLEAR 

'omments 

I FORM I - IN ILM02 1 

...,. 
I 

• 

• 

• 
ED_000859_00001631-00142 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

! Name SOUTHWEST_LABORATORIES ___ Contract BARR ·---
Lab Code SWOK Case No 47330_ SAS No 

EPA SAMPLE NO 

A-04 

SDG No 47330 

Matr1x (so1l/water) SOIL 

Level (low/med) LOW 

Lab Sample ID 47330 04 

Date Rece1ved 08/17/01 

t Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

81 2 

Concentrat1on Un1ts {ug/L or mg/kg dry weight} MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW __ 

Analyte Concentrat1on c 
Cadmium_ 22 3 -
Lead 1030 -
Z1nc 699 ----------

----
---
-
------

Clar1ty Before 

Clarity After CLEAR 

FORM I - IN 

Q 

N - * --
-*-----

M 

p 
p -p 

----------------------
Texture 

Artifacts 

COURSE 

ILM02 1 

8 
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U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-OS 
ab Name SOUTHWEST_LABORATORIES Contract BARR ----
ab Code SWOK Case No 

atr1x (so1l/water) SOIL 

evel (low/med) LOW 

Sol1ds 96 6 

47330 SAS No SDG No 47330 

Lab Sample ID 47330 OS 

Date Rece1ved 08/17/01 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No Analyte Concentrat1on c Q M 

7440-43-9 Cadmium 5 6 - N p 
7439-92-1 Lead - 5270 - - -- p-* - - --7440-66-6 Z1nc 186 * p - - --

- -
- -
- -
- -
- -
- -
- -
- -- -
- -- -- -
- -
- -
- -
- -- -- -- -
- -
- -- -

olor Before 

olor After 

BROWN_ 

YELLOW __ 

Clar1ty Before 

Clar1ty After 

Texture COURSE 

CLEAR Art1facts 

omments 

FORM I - IN ILM02 1 

9 

• 

• 

• 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

!Name SOUTHWEST_LABORATORIES ___ Contract BARR. ____ __ 

Lab Code SWOK case No 47330 SAS No 

EPA SAMPLE NO 

A-06 

SDG No 47330 

Matr1x (so11/water} SOIL 

Level (low/rned} LOW __ 

Lab Sample ID 47330 06 

Date Rece1ved 08/17/01 

%" Sol1ds 

• 

Color Before 

Color After 

Conunents 

• 

79 0 

Concentrat1on Units (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentrat1on c 

cadmium_ 57 7 -
Lead 3710 -
Zl.nc 13600 ---------------------

-
-
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

N p 
-*- p-
-*- p--- -

-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
-----
Texture COURSE 

Art1facts 

ILM02 1 

tO' 
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U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-07 
~b Name SOUTHWEST LABORATORIES Contract BARR ·---
ili Code SWOK Case No 47330 SAS No SDG No 47330 

~tr~x (so~l/water) SOIL 

~vel (low/med) LOW 

Lab Sample ID 47330 07 

Date Rece~ved 08/17/01 

Sol~ds 

:>lor Before 

:>lor After 

::>mrnents 

91 7 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW_ 

Analyte Concentrat~on c 
Cadm~um 28 -7 
Lead 794 --z~nc 1380 -

-
-
-
-
-
-
-
-
-
-
-
--
--
-
-
---
-
-

Clar~ty Before 

Clar~ty After CLEAR 

Q M 

N p --- -* p -
* -- p-

- --
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
Texture 

Art~facts 

FINE 

FORM I - IN ILM02 1 

11 

• 

• 

• 
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• 
U S EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK_ Case No 47330 SAS No 

EPA SAMPLE NO 

A-08 

SDG No 47330 

Matr1x (so11/water) SOIL_ 

Level (low/med) LOW __ 

Lab Sample ID 47330 08 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

80 3 

Concentration Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW __ 

Analyte Concentrat1on c 
Cadmium_ 
Lead 
Z1nc 

Clar1ty Before 

Clarity After 

FORM I - IN 

45 3 
1430 -
4950 --

CLEAR 

Q M 

N p ---* p-
-*-- p ---

Texture COURSE 

Art1.facts 

ILM02 1 

t? 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR ·---
ab Code SWOK Case No 47330 SAS No 

EPA SAMPLE NO 

A-09 

SDG No 47330 

atr1x (so11/water) SOIL 

evel (low/med) LOW 

Lab Sample ID 47330 09 

Date Rece1ved 08/17/01 

Sol1ds 

:>lor Before 

:>lor After 

:::>mments 

77 7 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW_ 

Analyte Concentrat1on c 
Cadmium_ 30 5 -
Lead 936 -

-Z1nc 8240 -
---
-
--
-
-
----
--
-
-
-
-
-
-
-
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

N p -
* -- p -- -- -* p - -- -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

MEDIUM 

ILM02 1 

11 

• 

• 

• 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I Name SOUTHWEST_LABORATORIES_ Contract BARR 
'----

Lab Code SWOK Case No 47330_ SAS No 

EPA SAMPLE NO 

A-10 

SDG No 47330 

Matr1x (so11/water) SOIL_ 

Level (low /med) LOW 

Lab Sample ID 47330 10 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Conunents 

• 

79 6 

Concentrat1on Units (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentrat1on c 

Cadmium_ 31 2 -
Lead 1420 -
Z1nc 8810 ----

---
-
-
-----
---
--
--
--
-

Clarity Before 

Clarl.ty After CLEAR_ 

FORM I - IN 

Q 

N - -* - -* - -

M 

p -p 
p 

-
-
-
-
-
-
-
-
-
-
--
--
-
-
-
-----
Texture 

Artl.facts 

COURSE 

ILM02 1 

.. . 
ED_000859_00001631-00149 



U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-ll 
ab Name SOUTHWEST_LABORATORIES Contract BARR ----
ab Code SWOK_ Case No 47330 SAS No SDG No 47330 

atr1x (so11/water) SOIL 

evel (low/med) LOW 

Lab Sample ID 47330 11 

Date Rece1ved 08/17/01 

Sol1ds 

olor Before 

olor After 

omments 

82 5 

concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW 

Analyte Concentrat1on C Q M 

Cadm1um 38 5 N p 
Lead. __________ 2330 
Z1nc 1760 

- -*-- p-
- -*-- p-

Texture Clar1ty Before 

Clar1ty After CLEAR Art1facts 

FORM I - IN 

--

MEDIUM 

ILM02 1 

.f -
) 

• 

• 

• 
ED_000859_00001631-00150 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

• Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47330 SAS No 

EPA SAMPLE NO 

A-11-5 

SDG No 47330 

Matr~x (so~l/water) SOIL_ 

Level (low/med) LOW_ 

Lab Sample ID 47330 12 

Date Rece~ved 08/17/01 

%- Sol~ds 

• 

Color Before 

Color After 

Comments 

• 

97 5 

Concentration Un~ts (ug/L or mg/kg dry we~ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentrat~on c 
cadmium 31 8 -
Lead 1010 -
z~nc 1310 --

----
-
-
----------------

Clar~ty Before 

Clarity After CLEAR_ 

FORM I - IN 

Q M 

N p 
-*- p -
-*- p - - --

-
-
---
-
-
-
-
-
-
-
-
-
-
-
-----
Texture MEDIUM 

Artifacts 

ILM02 1 

lfi 

ED_000859_00001631-00151 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name SOUTHWEST_LABORATORIES Contract BARR ----
ab Code SWOK Case No 47330 SAS No 

EPA SAMPLE NO 

A-12 

SDG No 47330 

atr~x (so~l/water} SOIL 

evel (low/med) LOW 

Lab Sample ID 47330 13 

Date Rece~ved 08/17/01 

Sol~ds 

olor Before 

olor After 

omments 

83 1 

Concentrat~on Un~ts (ug/L or mg/kg dry we1ght} MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW __ 

Analyte Concentrat~on c 
Cadm1um 38 -8 
Lead - 1050 -

-
Z~nc 1660 --

-
-
-
-
-
-
---
-
-
---
-
-
-
-
-
--

Clar~ty Before 

Clar~ty After CLEAR 

FORM I - IN 

Q M 

N p - --* p - -- -* p - -- --
----
-
-
-
-
-
---
-
-
-
-
-
-
---
Texture 

Art~facts 

MEDIUM 

ILM02 1 

1/ 

• 

• 

• 
ED_000859_00001631-00152 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47330 SAS No 

EPA SAMPLE NO 

A-13 

SDG No 47330 

Matr1x (so11/water) SOIL 

Level (low/med) LOW 

Lab Sample ID 47330 14 

Date Rece1ved 08/17/01 

%' Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

78 6 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentration c 

cadmium 29 1 -
Lead 638 -
Zinc 915 --

--
----
----
--
--
----
---
-

Clar1ty Before 

Clarity After CLEAR 

FORM I - IN 

Q M 

N p 
-*- p -- - -* p - -

-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
--
-
-
-
Texture MEDIUM 

Art1facts 

ILM02 1 

18 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR ---
ab Code SWOK_ Case No 47330 SAS No 

( 

EPA SAMPLE NO 

A-13-5 

SDG No 47330 

atr1x (so11/water) SOIL 

evel (low/med) LOW 

Lab Sample ID 47330 15 

Date Rece1ved 08/17/01 

Sol1ds 

olor Before 

olor After 

onunents 

82 9 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW __ 

Analyte Concentrat1on c 

Cadmium 33 7 -
Lead 707 --Z1nc 1490 ---

-
--
-
-
---
-
---
-
-
---
--
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

N p 
*-- p-

- --* p - -- -
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

MEDIUM 

ILM02 1 

19 

- --

• 

• 

• 
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U S EPA - CLP 

1 EPA SAMPLE NO 

• INORGANIC ANALYSES DATA SHEET 

A-14 
Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK __ Case No 47330 SAS No SDG No 47330 

Matr~x {so~l/water) SOIL 

Level {low/med) LOW 

Lab Sample ID 47330 16 

Date Rece~ved 08/17/01 

% Sol~ds 

• 

Color Before 

Color After 

Comments 

• 

94 9 

Concentrat~on Un1ts {ug/L or mg/kg dry we~ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW_ 

Analyte Concentrat~on c 
Cadmium 130 -
Lead soao -
Z~nc 2030 ------

----
----
-
----
-----

Clar~ty Before 

Clar~ty After CLEAR 

FORM I - IN 

Q M 

N p 
-*- p-
-*-- p - --

--
-
----
-
--
-
-
-
----
-----
Texture MEDIUM 

Art~facts 

ILM02 1 

20 
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U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-15 
ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR -----
ab Code SWOK Case No 47330 SAS No SDG No 47330 

atr~x (so~l/water) SOIL 

evel (low /me d) LOW 

Lab Sample ID 47330 17 

Date Rece~ved 08/17/01 

Sol~ds 

olor Before 

olor After 

omments 

97 0 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentrat~on c 
CadmJ.um 14 -4 
Lead - 6870 -

-ZJ.nc 590 -
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-

Clar~ty Before 

Clarl.ty After CLEAR 

FORM I - IN 

Q M 

N p ----
* p - -- -
* p - -- -

--
--
--
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
Texture 

Artl.facts 

COURSE 

ILM02 1 

21 

• 

• 

• 
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• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES___ Contract BARR. ___ __ 

Lab Code SWOK __ Case No 47330 SAS No 

EPA SAMPLE NO 

A-16 

SDG No 47330 

Matr1x (so11/water) SOIL 

Level (low/med} LOW 

Lab Sample ID 47330 18 

Date Rece1ved 08/17/01 

% Sol1ds 94 6 

Concentrat1on Un1ts {ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

• 

Color Before BROWN ____ 

Color After YELLOW_ 

Comments 

• 

Analyte Concentration c 
cadmium 39 4 -
Lead 2470 -
Zinc 1910 ------------------------

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q 

N 
-*-
-*---

M 

p -p 
p-

--
----
--
-
-
-
-
-
-
-
---
-
-
--
-
-
-
Texture 

Art1facts 

COURSE 

ILM02 1 

22 
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U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-17 
~b Name SOUTHWEST_LABORATORIES Contract BARR ·---
ili Code SWOK Case No 47330 SAS No SDG No 47330 

~tr1x (S011/water) SOIL 

:vel {low/med) LOW 

Lab Sample ID 47330 19 

Date Rece1ved 08/17/01 

Sol1ds 

Jlor Before 

Jlor After 

Jmrnents 

87 4 

Concentrat1on Un1ts {ug/L or rng/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN 

YELLOW 

Analyte Concentrat1on c 
-Cadmium 7 5 

Lead 2020 -
-Z1nc 399 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

N p ---
* p - -- -
* p - --

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

COURSE 

ILM02 1 

• 

• 

• 
ED_000859_00001631-00158 



• 
U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name SOUTHWEST_LABORATORIES _____ Contract BARR ---
Lab Code SWOK Case No 47330 SAS No SDG No 47330 

In1t1al Cal1brat1on Source 

Cont1nu1ng Cal1brat1on Source 

EPA-LV __ _ 

IN VEN ---

Concentrat1on Un1ts ug/L 

In:Lt:Lal Cal:Lbrat:Lon Cont:Lnu:Lni Cal:Lbrat:Lon 
Analyte True Found %R(1) True Found R(1) Found 

Cadmium 125 0 127 92 102 3 500 0 507 92 101 6 503 17 
Lead - -250 0 -256 39 102 6 =sao 0 -511 58 102 3 - 505 38 

-258 -Z:LnC 250 0 01 103 2 500 0 517 44 103 5 510 19 -- - - -

FORM II (PART 1) - IN 

• 

%R(1) M 

100 6 p 
101 l p -102 0 p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-----
-
---
--
--

24 

ED_000859_00001631-00159 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

ab Name SOUTHWEST_ LABORATORIES_ Contract BARR ----
ab Code SWOK Case No 47330 SAS No SDG No 47330 

n1t1al Cal1brat1on Source EPA-LV __ _ 

ont1nu1ng Cal1brat1on Source IN VEN __ _ 

Concentrat1on Un1ts ug/L 

In1t1al CalJ.bratJ.on Cont1nu1ng Cal1brat1on 
Analyte True Found !l-R ( 1) True Found %R (1) Found %R (1) M 

Cadmium 500 0 505 55 101 1 506 10 101 2 p -- - -Lead 500 0 510 12 102 0 510 03 102 0 p---500 0 - 510 96 102 2 - 509 Z1nc 36 101 9 p -- - - -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM II (PART 1) - IN 

25 

• 

• 

• 
ED_000859_00001631-00160 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION • Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ---

Lab Code SWOK __ Case No 47330 SAS No SDG No 47330 

In~t~al Cal~brat~on Source EPA-LV __ _ 

Cont~nu~ng Cal~brat~on Source IN VEN __ 

Concentrat~on Un~ts ug/L 

InJ.tial CalJ.bration Cont1nu1ng Cal~brat1on 
Analyte True Found tR ( 1} True Found %R(l} Found %-R ( 1} M 

cadmium_ 
97 6 

NR 
Lead 250 0 244 10 soo 0 503 31 100 7 490 49 98 1 p -- 0 -249 79 -99 9 - 500 0 - 503 99 100 8 -492 66 - -Z1nc 250 98 5 p - - - - - - -

-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
----
-
-
-
---
---

FORM II (PART 1} - IN 

• 
ED_000859_00001631-00161 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR ----
ab Code SWOK Case No 47330 SAS No SDG No 47330 

n1t1al Cal1brat1on Source EPA-LV __ _ 

ont1nu1ng Cal1brat1on Source IN VEN __ _ 

Concentrat1on Un1ts ug/L 

In1t1al Cal1brat1on Cont1nu1ng Cal1brat1on 
Analyte True Found %R (1) True Found %R(1) Found 

Cadm1um 
Lead - 500 0 493 23 98 6 507 89 --500 0 -495 57 - 99 1 -Z1nc 510 08 -- - - -

FORM II (PART 1) - IN 

%R(1) 

101 6 
102 0 

M 

NR 
p -p 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

ITJ'-
1 

• 

• 

• 
ED_000859_00001631-00162 



• 
U S EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ·---
Lab Code SWOK Case No 47330 

AA CRDL Standard Source PLASMACHEM_ 

ICP CRDL Standard Source IN VEN __ 

SAS No 

Concentrat1on Un1ts ug/L 

CRDL Standard for AA CRDL Standard 
In1t1al 

Analyte True Found %'R True Found %R 

cadmium_ ___ 6 0 5 66 _94 3 
Lead 10 0 7 91 79 1 -Z1nc 20 0 21 38 l06 9 - --

• 

FORM II (PART 2) - IN 

• 

SDG No 47330 

for ICP 
FJ.nal 

Found %R 

ED_000859_00001631-00163 



U S EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP • ab Name SOUTHWEST_LABORATORIES Contract BARR. ____ __ 

ab Code SWOK __ Case No 47330 SAS No SDG No 47330 

A CRDL Standard Source PLASMACHEM 

CP CRDL Standard Source IN VEN ____ _ 

Concentrat~on Un~ts ug/L 

CRDL Standard for AA CRDL Standard for ICP 
In~t~al FJ.nal 

Analyte True Found %R True Found %R Found %R 

Cadmium 
Lead --10 0 9 30 93 0 
Z~nc --20 0 20 92 104 6 ---

• 

FORM II (PART 2) - IN 

• 
29 

ED_000859_00001631-00164 



u s EPA - CLP 
3 

BLANKS • Lab Name SOUTHWEST_LABORATORIES - Contract BARR 

Lab Code SWOK Case No 47330 SAS No SDG No 47330 

Preparat1on Blank Matr1x (S011/water} SOIL 

Preparat1on Blank Concentrat1on Un1ts (ug/L or mg/kg} MG/KG 

In1tial 
Cal1b Cont1nu1ng Cal1brat1on Pre~ a-

Blank Blank (ug/L) rat1on 
Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadmium_ 1 1 u 1 1 u 1 1 u 1 1 u 0 11 g p-- B 1 2- u l 2: u 2- p-Lead -2 0 1 u 0 12 - -Z1nc 12 6 B 2 7 u 2 7 u 2 7 u 1 54 B p-- - - - - -- - - - - -- - - - - -- - - - - --- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - --- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -

FORM III - IN 

• 
ED_000859_00001631-00165 



us EPA - CLP 
3 

BLANKS • ab Name SOUTHWEST_LABORATORIES Contract BARR --
ab Code SWOK Case No 47330 SAS No SDG No 47330 

reparat1on Blank Matr1x (so11/water} 

reparat1on Blank Concentrat1on Un1ts (ug/L or mg/kg} 

In1t1al 
Cal1b Cont1nu1ng Cal1brat1on Prepa-
Blank Blank (ug/L) rat1on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadm1um_ 1 1 u p-- 1 2 - u - - -Lead p - 2 7 - u - - - p-Zl.nC - - - - - -
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --• - - - - - --
- - - - - --
- - - - - --
- - - - - --- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --

FORM III - IN 

• 
31 

ED_000859_00001631-00166 



u s EPA - CLP 
3 

• BLANKS 

Lab Name SOUTHWEST_LABORATORIES - Contract BARR 

Lab Code SWOK Case No 47330 SAS No SDG No 47330 

Preparat1on Blank Matr1x (soJ.l/water) 

Preparat1on Blank Concentrat1on Un1ts (ug/L or mg/kg) 

In1t1al 
Cal1b ContJ.nuJ.ng CalJ.bratJ.on PreJ?a-
Blank Blank (ug/L) ratJ.on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadmium_ NR 
Lead I 2 u 1 2 B 1 2 u 1 2 u - p -

7 - u 2 7 - u 2 7 - u 2 7 - u -Z1nc 2 P_._ - - - - -
- - - - - -- - - - - --- - - - - --- - - - - -- - - - - --
- - - - - --
- - - - - -

• - - - - - -
- - - - - --
- - - - - -
- - - - - --- - - - - --- - - - - -- - - - - -- - - - - --- - - - - --
- - - - - -- - - - - --- - - - - --- - - - - --
- - - - - -- - - - - --- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - --- - - - - -

FORM III - IN 

• 
32 
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us EPA - CLP 
3 

BLANKS 

ab Name SOUTHWEST_LABORATORIES -- Contract BARR • 
ab Code SWOK_ Case No 47330 SAS No SDG No 47330 

reparat~on Blank Matr~x (so~l/water) 

reparat~on Blank Concentrat~on Un~ts (ug/L or mg/kg) 

In~t~al 
Cal~b Cont~nu~ng Cal~brat~on Pre~a-
Blank Blank (ug/L) rat~on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadm~um - - - NR 
Lead - 1 2 u - -p - 2 7 - u - - - p-Z~nc - - - - - -

- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --

FORM III - IN 

• 
ED_000859_00001631-00168 



• 
U S EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name SOUTHWEST_LABORATORIES _____ Contract BARR. __ _ 

Lab Code SWOK_ Case No 47330 SAS No 

ICP ID Number TJA ET3 __ ICS Source 

Concentrat1on Un1ts ug/L 

True In1t1al Found 
Sol Sol Sol Sol 

Analyte A AB A AB %R 

Cadtn1Utn _0 _1000 0 _1025 4 102 5 
Lead - 0 50 -1 49 4 98 8 
Z1nc 0 1000 1 978 9 -97 9 - - -

FORM IV - IN 

• 

SDG No 

EPA-LV91 

F1nal Found 
Sol Sol 

A AB 

lJ 

47330 

%R 

84 

ED_000859_00001631-00169 



U S EPA - CLP 
4 

ICP INTERFERENCE CHECK SAMPLE 

• 9.b Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

9.b Code SWOK_ Case No 47330 SAS No SDG No 47330 

CP ID Number TJA ET3 __ _ ICS Source EPA-LV91 

Concentrat1on Un1ts ug/L 

True In1t1al Found F1nal Found 
Sol Sol Sol Sol Sol Sol 

Analyte A AB A AB %R A AB %R 

Cadm1urn_ 
Lead 0 50 -1 48 2 96 4 0 
Z1nc 0 1000 11 979 9 - 98 0 -- -- -

• 

FORM IV - IN 

• 
35 
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• 
U S liPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

Cl~ent SAMPLE ID 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ A-17M 

Lab Code SWOK Case No 47330 SAS No SDG No 47330 
Matr1x SOIL--
t Sol~ds-ror S~a-m_p_l_e __ ~a~7 4 

Level (low/med} _Low__:_ 

Concentrat1on Units (ug/L or mg/kg dry we1ght} MG/KG 

control 
L1m1t Sp::Lked Sample Sample Sp::Lke 

Analyte lR Result (SSR} c Result (SR} c Added (SA} lR Q M 

Cadmium_ 75-125 - 10 8241 - 7 5018 - 5 55 59 9 N p 
Lead 1526 9509- 2016 2391 55 54 -=aa1 0 p 

318 3353: - - 398 5275 - - - -Z~nc 55 54 -144 4 p - - - -
- - - --- - - --- - - --- - - -
- - - --- - - --- - - --- - - --- - - --- - - --
- - - --- - - --- - - --
- - - --- - - -- - - --- - - -- - - --- - - --- - - --- - - -- - - -- - - -- - - -- - - --- - - -- - - -- - - -- - - -

Comments 

FORM V (Part l.) - IN 

• 
ED_000859_00001631-00171 



U S EPA - CLP 
SA 

SPIKE SAMPLE RECOVERY 
ClJ.ent SAMPLE ID 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR A-17S 

ab Code SWOK Case No 47330 
atrl.x SOIL-
SolJ.ds-ror s·-a-m~p~l~e---n8~7 4 

SAS No 
---

SDG No 
Level (low /med) 

ConcentratJ.on UnJ.ts (ug/L or mg/kg dry weJ.ght) MG/KG 

Control 
LJ.mJ.t Spl.ked Sample Sample Sp1ke 

Analyte %R Result (SSR) c Result (SR) c Added (SA) 

Cadmium 75-125 13 1699 7 5018 5 55 
Lead - 2676 7840- - 2016 2391 - 55 54 

390 9905 - -- 398 5275 - 55 Zl.nC 54 - - -
- -
- -
- -
- -- -
- -
- -
- -
- -
- -- -
- -
- -- -
- -
- -
- -- -- -
- -
- -- -
- -
- -
- -- -
- -- -
- -

omrnents 

FORM V (Part 1) - IN 

47330 
LOW 

%R 

102 1 

Q 

-
l189 3 -- --13 6 - -

-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

M 

p 
p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-----
--
-
--
-
-
-
-
-
---
-
-
-

37 

• 

• 

• 
ED_000859_00001631-00172 



U S EPA - CLP 
6 

DUPLICATES 
CLIENT SAMPLE ID 

A-17M I Name SOUTHWEST_LABORATORIES_ Contract BARR ---
Lab Code SWOK 

Matr1x (so11/water) 

t Sol1ds for Sample 

Case No 47330 

SOIL 

87 4 

SAS No SDG No 47330 

Level (low/med) LOW 

% Sol1ds for Dupl1cate 87 4 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

Control 
Analyte L1m1t Sample (S) c Dupl1cate (D) c RPD Q M 

Cadmium_ 13 1699 10 8241 19 6 - p 
2E;76 7840 - 1526 9509 - - - * p-Lead 54 7 

Zinc 390 9905 - 318 3353 - - - p-20 5 * - - - - -- - - -- - - -- - - -- - - -- - - -- - - -
- - - -- - - -- - - -
- - - -- - - -
- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -
- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -

FORM VI - IN 

• 
38 
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U S EPA - CLP 
6 

DUPLICATES 
CLIENT SAMPLE ID 

LCSSD 
ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR 

'----

ab Code SWOK_ 

atr~x (so~l/water) 

Sol~ds for Sample 

Case No 

SOIL 

100 0 

47330 SAS No SDG No 47330 

Level (low/med) LOW 

% Sol~ds for Dupl~cate 100 o 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) MG/KG 

Control 
Analyte L~m~t Sample ( s) c Dupl~cate (D) c RPD Q M 

Cadm~um 4 8989 4 8841 0 3 - p 
Lead 8 5592 - 8 2359 - --3 8 - - -p 
Z~nc 52 BOOS - -52 8879 --0 - - p-2 - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - --

- - - --- - - -- - - -- - - -- - - -- - - -
- - - -- - - -- - - -- - - -- - - --- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -

FORM VI - IN 

39 

• 

• 

• 
ED_000859_00001631-00174 



U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

• Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK 

Sol1d LCS Source 

Aqueous LCS Source 

Case No 47330 

IN VEN __ 

Aqueous (ug/L) 
%'R Analyte True Found True 

Cadmium_ --5 
Lead 8 
Zl.nc --s-o 

00 
00 
00 

SAS No 

Soll.d 
Found c 

4 90 --a 56 -
--52 80 --

-------
--
----
---
---
-----------

FORM VII - IN 

• 

SDG No 47330_ 

(mg/kg) 
Ll.mJ.tS %R 

4 00 6 00 98 0 -6 40 - 107 9 60 0 
_40 00 ~0 00 105 6 

40 

ED _000859 _0000 1631-00175 



U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

:ili Name SOUTHWEST_LABORATORIES_ Contract BARR ·--- • :ili Code SWOK Case No 47330 SAS No SDG No 47330 

::>l~d LCS Source IN VEN __ _ 

~eous LCS Source 

Aqueous {ug/L) Sol~d {mg/kg) 
IUlalyte True Found %R True Found c L~m~ts %R 

:admium 5 00 4 88 4 00 6 00 97 6 
Lead --8 00 --8 24 - --6 40 -- l03 9 60 0 
Z~nc --50 00 --52 89 - --40 00 --60 00 -- -- - -- -- 105 8 

-
---
-
-
--
-
--
- • ---
-
--
--
--
--
-
-
-
---

FORM VII - IN 

• 
41 
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U S EPA - CLP 

8 
STANDARD ADDITION RESULTS 

!Name SOUTHWEST_LABORATORIES_ Contract BARR ---
Lab Code SWOK Case No 47330 SAS No SDG No 47330 

Concentrat1on Un1ts ug/L 

EPA 
Sample An 0 ADD 1 ADD 2 ADD 3 ADD F1nal 

No ABS CON ABS CON ABS CON ABS Cone r Q 

- -
- -
- -
- -- -
- -- -- -
- -- -- -
- -
- -- -
- -- -- -- -- -- -- -- -
- -- -- -- -- -- -- -
- -- -- -- -- -

FORM VIII - IN ILM02 1 

• 
42 
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U S EPA - CLP 
9 

ICP SERIAL DILUTION 
Cl~ent SAMPLE ID 

A-17L 
ab Name SOUTHWEST_LABORATORIES Contract BARR ·--- • 
ab Code SWOK_ 

atr~x (so~l/water) 

Analyte 

Cadmium 
Lead 
Z~nc 

Case No 47330 SAS No 

SOIL 

Concentrat~on Un~ts ug/L 

Ser~al 
In~t~al Sample D~lut~on 

Result (I) c Result (S) 

67 53 66 73 
18150 59 - - 18816 25--- - - --3587 62 3777 10 - - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-

FORM IX - IN 

SDG No 47330 

Level (low/rned) LOW 

\" 
D~ffer-

c ence Q M 

1 2 - p 
- -- - -3 7 p - -- - - -5 3 p - -- - - -
- - -- - -- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -- - -- - - • - - -
- - -
- - -
- - -
- - -
- - -
- - -- - -- - -
- - -- - -- - -
- - -- - -- - -
- - -
- - -

• 
43 
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U S EPA - CLP 
10 

Instrument Detect~on L~m~ts (Quarterly) 

• Name SOUTHWEST LABORATORIES 
~ Code SWOK -case No 47330 

Contract BARR. ____ __ 
SAS No SDG No 47330 

ICP ID Number - TJA ET3 __ 
Flame AA ID Number 

Date 06/0l/01 

Furnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

Cadrn~urn 226 50 6 l 1 p-
Lead -- -220 35 - 10 - 1 2 p-

213 86 - 20: 2 7 p--Z~nc - - -
---
---
---
---------------
---

• ----------------------------
---
---

Comments 

FORM X - IN 

• 
44 
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U S EPA - CLP 
11A 

ICP Interelement Correct1on Factors (Annually) 

ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR. ___ __ 

ab Code SWOK Case No 47330 SAS No SDG No 

CP ID Number TJA ET3 ____ _ Date 06/08/01 

Wave- Interelement Correct1on Factors for 
length 

Analyte (nm) Al Ca Fe Mg 

Cadm1um 226 50 0 0000000 - 0 0000000 0 0000890 0 0000000 -- -220 35- - 0 0004660 0 0000000 - - 0 0000620 - 0 Lead - 0000000 
86= -o 0000000 0 0000000- -o 0001580 - 0 Z1nc 213 - 0000680 - - -

)tmnents 

FORM XI (Part 1) - IN 

• 
47330 

BA -
0 0000000 - 0 0000000 - 0 0000000 -

• 

• 
45 
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U S EPA - CLP 
11B 

ICP Interelement Correct~on Factors (Annually) 

SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK_ case No 47330 SAS No SDG No 

ICP ID Number TJA ET3 ___ _ Date 06/08/01 

Wave- Interelement Correct~on Factors for 
length 

Analyte (nm) co CR cu MN - -
cadmium 226 50 -0 0001610 0 0000000_ 0 0000000 0 0000000 - -220 - 0015830 -o -0 -o Lead 35 -0 0000000 0000000 0000000 
ZJ.nc -213 86 - 0 0000000 0 0000000- -0 0008210 0 0000000 - - - -

Comments 

FORM XI (Part 2) - IN 

• 

47330 

NI -
0 0000000 - 0 0000000 -0 0044040 -

4R 

ED_000859_00001631-00181 



ab Name 

U S EPA - CLP 
11B 

ICP Interelement Correct1on Factors (Annually) 

SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

ab Code SWOK Case No 47330 SAS No SDG No 

CP ID Number TJA ET3 ----- Date 06/08/01 

Wave- Interelement Correct~on Factors for 
length 

Analyte (nm) sc SN TI v - - - --
Cadmium 226 50 0 0000000 0 0000000 0 0000000 0 0000000 
Lead - 220 35 - - 0 0000000 - 0 0000000- -=-o 0005190 -=-o 0002350 
Z~nc - 213 86 - - 0 0000000 -o 0000000- 0 0000000 0 0000000 - - - - -

omments 

FORM XI (Part 2) - IN 

• 
47330 

--

• 

• 
47 

-

ED_000859_00001631-00182 



U S BPA - CLP 
12 

ICP L1near Ranges (Quarterly) 

I Name SOUTHWEST_LABORATORIBS Contract BARR. __ _ 

Lab Code SWOK __ Case No 47330 SAS No SDG No 47330 

ICP ID Number TJA ET3 ____ _ Date 07/02/01 

Integ Concentrat1on 
T1me (ug/L) 

Analyte (sec ) M 

Cadmium 15 00 1ocHHl 0 -p 
Lead - -15 00 80000 o- -p-
Z1nc 15 00 10000 0 -p-

- - ----------------------• -----------------------------------
Comments 

FORM XII - IN 

• 
ED_000859_00001631-00183 



ab Name SOUTHWEST_LABORATORIES 

U S EPA - CLP 
13 

PREPARATION LOG 

Contract BARR --- • 
ab Code SWOK 

ethod P 

Case No 47330 SAS No SDG No 47330 

Cl1.ent 
Sample Prep We1.ght Volume 

No Date (gram) (mL) 

A-01 08/21/01 1 01 100 
A-02 - 08/21/01- -1 02 - - 100-
A-03 - 08/21/01- -1 04 - - 100 
A-04 - 08/21/01= -1 02 - -100-- - -A-05 08/21/01 1 02 100 
A-06 - 08/21/01 - - 1 02 - - 100 -
A-07 - 08/21/01- -1 05- -100-
A-08 - 08/21/01- -1 02 - -100 
A-09 - 08/21/01- -1 03- -100-
A-10 - 08/21/01- -1 05- -100-

08/21/01- -1 04 - -A-ll 100 
A-11-5 08/21/01- -1 02 - - 100-
A-12 08/21/01- -1 00 - - 100 
A-13 08/21/01- -1 04- -100 -
A-13-5 - 08/21/01- -1 04 100 -
A-14 - 08/21/0J.= -1 OJ.- -100-
A-15 - 08/21/01 1 oo- -100 
A-16 - 08/21/01- -1 03 100 -
A-1 7 - 08/21/0J.- -1 03 - - 100 -
A-17M - 08/21/01- -1 03 - - 100 -
A-17S - 08/21/01- -1 03- -100-
LCSS - 08/21/01- -1 oo- -100-- 08/21/01- -1 00 - -LCSSD 100 
PBS - 08/21/01= -1 oo- -100 -- -

• 

FORM XIII - IN 

• 
AQ 

ED_000859_00001631-00184 



• Lab Name 

Lab Code 

Instrument 

Start Date 

Cll.ent 
Sample 

No 

so 
s 
s 
ICV 
ICB 
CRI 
ICSA 
ICSAB 
CCV 
CCB 
PBS 

:s 
:D 

l 
02 

A-03 
A-04 
A-OS 
zzzzzz 
CCV 
CCB 
A-OE; 
A-07 
A-08 
A-09 
A-10 
A-ll 
A-11-5 
A-12 
A-13 
zzzzzz 
CCV 

• 

14 
ANALYSIS RUN LOG 

SOUTHWEST_LABORATORIES - Contract 

SWOK_ Case No 47330 SAS No 

ID Number TJA ET3 Method 

08/31/01 End Date 

BARR. __ _ 

SDG No 47330 

p 

08/31/01 

Aruilytes 

D/F TJ.me %' R c p z 
D B N 

----y '09IO x x x - - - - - - - - - - - - - - - - - - - - -
-1 0917 X X X - - - - - - - - - - - - - - - - - - - - -

l 0923 X X X - - - - - - - - - - - - - - - - - - - - -
-1 0930 X X X - - - - - - - - - - - - - - - - - - - - -
-1 0937 X X X - - - - - - - - - - - - - - - - - - - - -
-1 0944 X X X - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -l 0951 X X X 
-1 0957 X X X - - - - - - - - - - - - - - - - - - - - -
-1 1004 X X X - - - - - - - - - - - - - - - - - - - - -
-1 lOll X X X - - - - - - - - - - - - - - - - - - - - -
-1 1023 X X X - - - - - - - - - - - - - - - - - - - - -
-1 1030 - - - - - - - - - - - - - - - - - - - - -
-1 1037 X X X - - - - - - - - - - - - - - - - - - - - -
-1 1047 X X - - - - - - - - - - - - - - - - - - - - -
-1 1054 X X X - - - - - - - - - - - - - - - - - - - - -
-1 1101 X X X - - - - - - - - - - - - - - - - - - - - -
-1 1108 X X X - - - - - - - - - - - - - - - - - - - - -
-1 1115 X X X - - - - - - - - - - - - - - - - - - - - -
-1 1126 - - - - - - - - - - - - - - - - - - - - -
-1 1133 X X X - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -1 1140 X X X 
-1 1147 X X - - - - - - - - - - - - - - - - - - - - -
-1 1154 X X - - - - - - - - - - - - - - - - - - - - - -
-1 1200 X X - - - - - - - - - - - - - - - - - - - - - -
-1 1207 X X - - - - - - - - - - - - - - - - - - - - - -
-1 1214 X X - - - - - - - - - - - - - - - - - - - - - -
-1 1221 X X - - - - - - - - - - - - - - - - - - - - - ---1 1227 X X - - - - - - - - - - - - - - - - - - - - -
-1 1234 X X - - - - - - - - - - - - - - - - - - - - - -
-1 1241 X X X - - - - - - - - - - - - - - - - - - - - -
=1 1253 - - - - - - - - - - - - - - - - - - - - -

1 1300 X X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - -
FORM XIV - IN 

50 
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14 
ANALYSIS RUN LOG 

3.b Name SOUTHWEST LABORATORIES 

3.b Code SWOK Case No 47330 

nstrurnent ID Number TJA ET3 __ _ 

tart Date 08/31/01 

Cl1.ent 
Sample 

No 
D/F T1.rne % R C P Z 

DB N 

Contract BARR ----
SAS No 

Method P 

SDG No 47330 

End Date 08/31/01 

Analytes 

• 

:::cB --1 13 o 6 X X X - - - - - - - - - - - - - - - - - - - - -
~-1=3--=5------ --1 1313 ----- X X - - - - - - - - - - - - - - - - - - - - -
~-14 --1 1320 X X - - - - - - - - - - - - - - - - - - - - - -
~-15 --1 1327 X X X - - - - - - - - - - - - - - - - - - - - -
~-16 ---1 1334 X X - - - - - - - - - - - - - - - - - - - - -
~-17 ---1 1340 X X X---------------------
~-17L --5 1347 X X X-------------- -------
~-178 --1 1354 X X X ---------------------
~-17M ---1 1401 X X X ---------------------
LCSS ---1 1408 X X X - - - - - - - - - - - - - - - - - - - - -
zzzzzz ---1 1419 
:::cv ---1 1426 
:::cB ---1 1433 

xxx------------------------xxx--------------------· --------------------------- ---- --- ----------------------------------- --- --- ----------------------------------- --- --- ----------------------------------- --- --- ----------------------------------- --- --- ---------------------------------------------------------------------------- --- --- ----------------------------------- --- --- ----------------------------------- --- --- ---- ------------------------------- --- --- ----------- --- --- ----------------------------------- --- ------------------------------- --- --- -------------------------------------- -- -- ---------------------------------- --- --- ---------------------------------------- -- -- ----------------------- --- --- ----- - - - - - - - - - - - ---------- --- ---- ----- - - - - - - - - - - - -------------------------------- -- -- ---------------------------
FORM XIV - IN 

• 
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.Name 

Lab Code 

Instrument 

Start Date 

ClJ.ent 
Sample 

No 

so 
s 
s 
ICV 
ICB 
CRI 
ICSA 
ICSAB 
CCV 
CCB 
zzzzzz 
zzzzzz 

zz 
zz 
z 

zzzzzz 
zzzzzz 
CCV 
CCB 
A-01 
A-06 
A-07 
A-08 
A-09 
A-10 
A-ll 
A-11-S 
zzzzzz 
CCV 
CCB 
A-12 
A-13-~ 

• 

14 
ANALYSIS RUN LOG 

SOUTHWEST_LABORATORIES - Contract 

SWOK_ Case No 47330 - SAS No 

ID Number TJA ET3 Method 

BARR 

SDG No 47330 

p -
09/01/01 End Date 09/01/01 

-Analytes 

D/F Tl.me % R c p z 
D B N 

---r 'ObS"'7 - X X - - - - - - - - - - - - - - - - - - - - -
- 0704 - X X - - - - - - - - - - - - - - - - - - - - -1 - 1 0711 - X X - - - - - - - - - - - - - - - - - - - - -- 1 0718 - X X - - - - - - - - - - - - - - - - - - - - -
- 1 0725 - X X - - - - - - - - - - - - - - - - - - - - -- 1 0731 - X X - - - - - - - - - - - - - - - - - - - - -- 1 0738 - X X - - - - - - - - - - - - - - - - - - - - -
=1 0745 - X X - - - - - - - - - - - - - - - - - - - - -

0752 - X - - - - - - - - - - - - - - - - - - - -1 X -
-1 0759 - X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -0806 1 - 1 0812 - - - - - - - - - - - - - - - - - - - - - - - -- 1 0819 - - - - - - - - - - - - - - - - - - - - - - - -
- 1 0826 - - - - - - - - - - - - - - - - - - - - - - - -
-1 0833 - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -0840 1 - 1 0851 - - - - - - - - - - - - - - - - - - - - - - - -- 1 0858 - X X - - - - - - - - - - - - - - - - - - - - -- 1 0905 - X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - --2 0912 X 
~0 0919 - x - - - - - - - - - - - - - - - - - - - - -
- 2 0926 - - X - - - - - - - - - - - - - - - - - - - - -
- 5 0932 - - X - - - - - - - - - - - - - - - - - - - - -
---ro 0939 - - X - - - - - - - - - - - - - - - - - - - - -
-10 0946 - - X - - - - - - - - - - - - - - - - - - - - -

2 0953 - - X - - - - - - - - - - - - - - - - - - - - -
=2 1000 - - X - - - - - - - - - - - - - - - - - - - - -

l 1011 - - - - - - - - - - - - - - - - - - - - - - -- 1 1018 - X X - - - - - - - - - - - - - - - - - - - - -
-1 1025 - X X - - - - - - - - - - - - - - - - - - - - -
-2 1032 - X - - - - - - - - - - - - - - - - - - - - -
-2 1039 - - X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

52 
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14 
ANALYSIS RUN LOG 

~ Name SOUTHWEST_LABORATORIES __ _ Contract BARR ·---- • 
~ Code SWOK Case No 47330 SAS No SDG No 47330 

nstrument ID Number TJA ET3 ____ __ Method P 

tart Date 09/01/01 End Date 09/01/01 

Analytes 
ClJ.ent 
Sample D/F TJ.me !'.,. R c p z 0 

No D B N 

1\-14 --2 1046 x 
1\-16 --2 1052 X 
zzzzzz --1 1104 
:cv --1 1111 x x 
:cB --1 1118 X X 

FORM XIV - IN 

• 
51 
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• 
September 6, 2001 

Greg Patton 

J.. ttJF ~ 
SOUTHWEST LABORATORY 

OF OKLAHOMA, INC. 

BARR ENGINEERING 
3236 Emerald Lane 
Jefferson C1ty, MO 65109 

ProJect/Location 
SDGID 
SWLO 10 

Dear Mr Patton 

RIVERMINES 
47331 
47331 01 -47331 12 

Enclosed please find the forms package for a port1on of your so11 samples rece1ved 
August 17, 2001 for the above·referenced project 

Thank you for choos1ng Southwest Laboratory If you should have any questions or 
requ1re add1t1onal 1nformat1on, please do not hesitate to call 

• Sincerely, 

• 

Randy Staggs 
Project Officer 

RES/me 

Enclosure 

~~,~c~~\IED n-= _:f 

StP 7 2001 

E\\RR Er,V' ' _ER1NC1 C0 
t n'"'~uURI 

We certify that the followmg report meets all requlJ'ed NELAC reporting standards as specified m NELAC 
5 13 July 1 1999 Any devtatmn or vanance IS noted m the case narrattve(s) and estunated uncertamtles 
regardmg these analyses are presented m the Quality Control Sectlon of thts report 

1700 WEST ALBANY. BROKEN ARROW OK 74012 1421 • OFFICE (918) 251-2858. FAX (918) 251-2599 
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.,. 
CHAIN OF CUSTODY RECORD I SAMPLING FIRM I CLIENT CONTACT 

1 
rHONE NUMBER 

m-3z..t...J--.l1JJ ~rv-iAt~ ~r~ P~~Je,.. 
SouTHWEST lABORATORY oF OKLAHOMA, INc 

P 0 or PROicAL NUMif ·II PR~T NAME zs 1 tr6/ (!)()q /m I a:g I 1700 W Alb.uy B•oku Auaw OklAhoMA 74012 1421 
Offici 918 2'1 28~8 Fu918 U1 2J99 

2S/<f6 OOCf f'1J \Vef'"l'l'\ 1'-fte..~ 

I SAMPLER (S/gnatulll} ~~ "iJJ,.~ I 
I ANALYTICALTmS REoiiEsTED I 

~ ~z_ 
MATRIX 

NUMBER OF 
REMARKS SAMPLE NO DATE TIME COMP GRAB LOCATION CONTAINERS 

4-/.5 '8/IJ/ 0/ '/'1J p X 'So,\ I ~ sw-~'f6 60IO or o.flt er m..U, d l 
A-U. 8ht/oJ II to A )( / I 1(. ~"'\..{- a.cAI~v~s ~ d e.J.e ~r'<W'\ 
A-Ir yf,ylot \.1 10" f( \ I 'f. L•""'' .\- J 'I "'~/L Or loe +~ev-

11/rt/q \ I 
v v 

It- ('() 1.' 'IS .p I. )4. 

A -ICJ ~''"'"' I'Sop l( ) I 'A c""ll w~.,cl_ Sev4ASdV'\ I.Boo ~Jl zz.n. 

A--UJ 1/1'1/o, 2.'o• .P )(' I ~ Grr eC!,..--l>A. + .J-t" t\. n 8"-3 Z..'t - 3? .J.l t./ 
1}-U .gf,.tf "' IZ. J,Sp )( I J(, "'- dl~r~""'} 'VI&-.fl.J t.~oot\"'1-h, h~ 

IA--21-S !hf/ot 12- JS f' J( I "' 
d .., I 

ose 6r I~ YocJ st_.,.ve. ~ 
A-2..2. '8/13/0I 5 30.P "l( 

, 
~ ae-es-J,~ v 

IA--2.3 ~/J?Jo1 5 130 p .l( I X 
I 

A-;.'/ "4/l'f/oJ =:>'lS~ "'- I ~ 

A-J.S ?,/fs/DI Jlr:J:J A- ')( or~ I J( 

A-~ 'fi/IS}ol ! 'f5 ~ )(. 
v 

' 
x 

DATE TIME RECEIVED BY (Signature} 

-----+ ,1tjo, I DtJr 
RELINQUISHED BY (Signature} DATE TIME RECEIVED BY (Signature} 

DATE TIME RECEIVED BY (Signature} RELINQUISHED BY (Signature} 

RELINQUISHED BY (Signatllfll} DATE TIME RECEIVED BY (Signatllfll} REMARKS 

(SR012 1192-m) 

• • • 
ED_000859_00001631-00190 



COOLER RECEIPT I SAMPLE LOG IN SHEET 

!
::::::·::·.····=. ::::::.. '. '.'~ 

i~l~iii~ 
COOLER RECEIPT I SAMPLE LOG-IN SHEET ( 115-ATT2.1NB1) I SWL-GA 115 REV 50 I GA-115-CRLOGIN-F 

LAB NAME SOUTHWEST LA BORA TORY OF OKLAHOMA 

BY (PRINT NAME) JASON -· .. , ........ _ 4 
RECEIVED BY (SIGNATURE) t!'L ~ 
LOGGED IN BY (SIGNATURE) ~ ~ ..... SiJP" 

PROJECT RIVERMINES / ~ 

EPISODE 47331 
Sample Assigned pH 

Chant Sample # Fraction LAB# Cooler I D lchecl< 

SAMPLE DELIVERY GROUP.47331 @ 

Remarks !A 18 ftl ~7331 01 08/14/01 1 N 

1 CUSTODY SEAL(S) ~Absent 

Intact/ Broken !A 19 ~7331 02 08/14/01 1 N 

2 CUSTODY SEALS NOS lA 20 ~7331 03 108/14/01 1 N 

N/A 
lA 21 ~7331 04 08/14/01 1 N 

~ 21 5 ~7331 05 08/14/01 1 N 

3 CHAIN-OF CUSTODY Present/Absent 

Sealed In Plastic? ~No 
A22 ~7331 06 08/14/01 1 N 

Taped To Lid? ~No A23 f47331 07 08/14/01 1 N 

Properly Filled Out 

(Ink Signed ETC )? Yes/No lA 24 147331 08 08/14/01 1 N 

4 AiRBILL ~Sticker IA25 147331 09 108114101 1 N 

Present/Absent jA26 147331 10 08/14/01 1 N 

5 AIRBILLNO 
790133728677 lA 26 147331 11 08/14/01 1 N 

lA 26 
'll 

147331 12 08/14/01 1 N 

6 COOLER CONDITIONS 1"'-Enough Ice? Yes/No 

" Type of Ice? Wet 

"" Type of Packing? Bubble Wrap 

' ~ 7 SAMPLE TAGS Present/Absent 

"" 8 SAMPLE CONDITION Intact/ Broken I 

Bottles Sealed In Leaking ~ Separate Plastic Bags? 't!!J. No 

"" Correct Containers Used 
For Testa Indicated? !!!!No 

I" Correct Preservative? Y!§!No 

Sufficient Sample? Y!§!No "'-. 
Labels Comclete ~ D Date ' Time Signa ure reaervative? Yes/No ~ 
VOA Samples Without Bubbles? Yesl.!iQ: "\ 

9 Does Information on Custody 

Records Labels Tags Agree? 't!!J.No 

10 RAD SCREEN WITH GIEGER 

PAGE OF 

DATE 08/17/01 

TIME REC D 08 20 

LOG-IN DATE 2001-08-18 07 53 

REMARKS 
ACID/ 

BASE 
CONDITION 

OF SAMPLE 
LOT# 

SHIPMENT ETC 

"' "'-. " ~ 
~~~----Conlllct PO and attach record af re~alutlon 

""' 
COUNTER? Yes/No 

11 P 0 Called? Yes/No "' ..... 

• C Semple Fractions B:oSV GCIMS y .. VOA GCIMS ar GC P=Pestlclde H=Herblcfde D=Dioxln A=Air l=lnarganrcs C=Cyanlde M=Metals R=Redlochemlstry 
- Nate samples with bubbles under remarks lfiCtion 

ED_000859_00001631-00191 



SOUTHWEST LABORATORY OF OKLAHOMA. INC 
1700 West Albany- Broken Arrow Oklahoma 74012- Office (918) 251 2858- Fax (918) 251 2599 

• 
INORGANICS CLP QUALIFIER FLAGS 

B The reported values were obtamed from a readmg that was less that the Contract 
Requrred Detection Lmut (CRDL) but greater than or equal to the Instrument 
Detectlon Lmut (IDL) If the analyte was analyzed but not detected a U' must be 
entered 

E The reported value IS estunated because of the presence of mterference An 
explanatory note must be mcluded under Comments on the Cover Page 1fthe 
problem apphes to all samples or on the specific Form I If It 1s an Isolated problem 

M Duphcate mJectiOn precision not met 

N Spike recovery not w1thm controllun1ts 

s The reported value was determmed by the Method of Standard Add1tlons (MSA) 

w Post D1gest10n spike for GF AA analysis IS out of controllun1ts (85 115%) whde 
sample absorbance IS less than 50% of sptke absorbance 

) * Duplicate analysis not w1thm controllun1ts 

Correlatlon coefficient for the MSA 1s less than 0 995 • + 

• 
ED_000859_00001631-00192 



• 

• 

• 

SOUTHWESTLABORATORYOFOKLAHOMA.mC 
1700 West Albany /Broken Arrow, Oklahoma 74012/ Office (918) 251 2858/ Fax (918) 251 2599 

SDG NARRATIVE 

CONTRACT BARR 
SDG 47331 

INORGANIC METAL FRACTION 

DATE August 30, 2001 
EPISODE NO 47331 

Ten sou samples plus one matnx sptke and one matnx sptke duplicate were submttted for ICP 
analysts No maJor problems occurred dunng the digestion or analysts of these samples Please 
see the DC-I (Sample Log-In Sheet) for sample condttlons and cooler temperatures at receipt 
The sample's analyses were completed accordmg to the followmg 

SWLSOP# 
SWL-IN-205 

Method SOP 1s based 
SW846 3050B /60IOB 

The cover page of the Inorgaruc Analyses Data Package cross-references chent and laboratory 
sample ID's Manual mtegratlon was not used for the data presented m th.ls Inorgaruc Analyses 
Data Package 

lmtJal and Continuing Calibration Checks The absolute value of the Irutlal Caltbratlon 
Blank for lead was over the MDL, but less than the PQL No acuon reqwred 

LIDeanty near the CRDL (CRA & CRI) The result for lead was outside our m house control 
hmtts of 80- 120% This will be morutored for trends No action reqwred 

Preparation Blank Zmc and lead showed low level concentrations below the Pracucal 
Quanutauon Limit m the Preparauon Blank No action reqwred 

Lab Control Spikes No problems 

Matnx Spikes The sample results for all elements were greater than four tunes the spike added 
No action reqwred 

Duphcate(s) (LCSD and MSD) The LCSILCSD was wtthm prec1s10n limits The MS/MSD 
were outside the prectston limits of 20% for lead and zmc All Form 1 's for these elements are 
flagged With an "*" 

i 

ED_000859_00001631-00193 



SOUTffWESTLABORATORYOFOKLAHOMA.ffiC 
1700 West Albany I Broken Arrow Oklahoma 74012/ Office (918) 251 2858/Fax (918) 251 2599 

Serial Dilution (ICP) The senal dilutiOn analysis was outside the control hnuts of 10% for all 
elements mdicatmg a possible matnx mterference All Form 1 's are flagged wtth an "E" flag 

Smcerely, 

~~/Ill~ 
Steve L Markham 
Inorgamc Program Manager 

• 

• 

• 
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

! Name 

L Code 

SOW No 

SOUTHWEST_LABORATORIES ___ 

SWOK 

SW846_ 

Case No 

EPA Sample No 
A-18 

-A-19-----
-A-20 -A-21 ___ _ 
-A-21-5 __ _ 
-A-22 ___ _ 
-A-23 ____ _ 
-A-24 ____ _ 
-A-25 ____ _ 
-A-26 
-A-26-=s----
-A-26M. ___ _ 

47331 

Contract BARR. __ _ 

SAS No 

Lab Sample ID 
47331 01 -47331 02 __ _ 

-47331 03 -47331 04 __ _ 
-47331 OS -47331 06 __ _ 
-47331 07 -47331 08 __ _ 
-47331 09 -47331 10 __ _ 
-47331 llS 
:47331 12s~o----

~ ICP 1nterelement corrections appl1ed ' 

Were ICP background correct1ons appl1ed ' 
If yes - were raw data generated before 
appl1cat1on of background corrections ' 

Comments 

SDG No 47331 

Yes/No YES 

Yes/No YES 

Yes/No NO 

____ ICP_BATCH_#=010823Il _________________________________ __ 

I certify that this data package 1s in compl1ance w1th the terms and 
cond1tions of the contract, both techn1cally and for completeness, for 
other than the cond1tions deta1led above Release of the data conta1ned 
1n this hardcopy data packa~e and 1n the computer-readable data sub~tted 
on d1skette has been author1zed by the Laboratory Manager or the 
Manager's des1~ee, as verif1ed by the follow1ng s1gnature 

S1gnature ~~~ Name Steve L Markham 

Date pcfiJI/t;( T1tle Inorgan1cs Program Manager 

COVER PAGE - IN 

• 
3 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name SOUTHWEST_LABORATORIES Contract BARR ·---
ab Code SWOK_ Case No 47331 SAS No 

EPA SAMPLE NO 

A-18 

SDG No 47331 

atr1x {so11/water) SOIL 

evel {low/med) LOW 

Lab Sample ID 47331 01 

Date Rece1ved 08/17/01 

Sol1ds 

:>lor Before 

:>lor After 

:)mrnents 

76 6 

concentrat1on Un1ts {ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN 

YELLOW 

Analyte Concentrat1on c 

Cadmium 7 7 -
Lead 1770 -

-Z1nc 812 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

E p 
- -- p-E* - - -E* p - - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

MEDIUM 

ILM02 1 

• 

• 

• 
4 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I Name SOUTHWEST_LABORATORIES ___ Contract BARR -----
Lab Code SWOK Case No 47331 SAS No 

EPA SAMPLE NO 

A-19 

SDG No 47331 

Matr1x (so11/water) SOIL 

Level (low/med) LOW 

Lab Sample ID 47331 02 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

74 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW ___ 

Analyte Concentrat1on c 

Cadmium_ 21 1 -
Lead 8920 -
Z1nc 1860 

--
-----
-
-
---
-
---
--
-
-
-
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q 

E 
-Er-
-E*--

M 

p 
p-
P_ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
--
Texture 

Art1facts 

COURSE 

ILM02 1 

ED_000859_00001631-00197 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

~b Name SOUTHWEST LABORATORIES Contract BARR ·---
~b Code SWOK Case No 47331 SAS No 

EPA SAMPLE NO 

A-20 

SDG No 47331 

~tr1x (so11/water) SOIL 

=vel (low/med) LOW 

Lab Sample ID 47331 03 

Date Rece1ved 08/17/01 

Sol1ds 

:>lor Before 

:>lor After 

ornments 

95 3 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW_ 

Analyte Concentrat1on c 
-Cadm1urn 59 4 

Lead - 7420 -
-Z1nc 2760 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

E p - --E* p-
E* - p-

- - -
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
Texture 

Art1facts 

MEDIUM 

ILM02 1 

• 

• 

• 
ED_000859_00001631-00198 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I Name SOUTHWEST_LABORATORIES_ Contract BARR ·---
Lab Code SWOK __ Case No 47331 SAS No 

EPA SAMPLE NO 

A-21 

SDG No 47331 

Matrix (so11/water) SOIL_ 

Level (low/med) LOW 

Lab Sample ID 47331 04 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

71 3 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentrat1on c 
Cadmium 45 0 -
Lead 19300 -
Z1nc 3000 ----

-
-
-
-
-
--
------
-
-
-
--
-

Clar1ty Before 

Clarity After CLEAR 

FORM I - IN 

Q M 

E p 
-E-r- p--- p-E* - -

--
-
-
-
-
-
-
-
-
-
-
--
-
-
-
----
-
Texture MEDIUM 

Artifacts 

ILM02 1 

7 

ED_000859_00001631-00199 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name SOUTHWEST_LABORATORIES Contract BARR ----
ab Code SWOK Case No 47331 SAS No 

EPA SAMPLE NO 

A-21-5 

SDG No 47331 

atr1x (so1l/water) SOIL 

evel (low/med) LOW 

Lab Sample ID 47331 OS 

Date Rece1ved 08/17/01 

Sol1ds 

olor Before 

olor After 

omrnents 

74 8 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW __ 

Analyte Concentrat1on c 

Cadmium 56 6 -
Lead - 4590 --Z1nc 3520 --

-
-
---
--
-
-
-
-
-
--
-
-
-
--
-
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

E p 
- --E* p - E* - p-
- - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

MEDIUM 

ILM02 1 

• 

• 

• 
ED_000859_00001631-00200 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

SOUTHWEST_LABORATORIES_ Contract BARR 
~--

Lab Code SWOK_ Case No 47331 SAS No 

EPA SAMPLE NO 

A-22 

SDG No 47331 

Matr1x (so11/water) SOIL 

Level (low/med) LOW 

Lab Sample ID 47331 06 

Date Rece1ved 08/17/01 

% Solids 

• 

Color Before 

Color After 

Comments 

• 

87 7 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-l 
7440-66-6 

BROWN __ 

YELLOW_ 

Analyte Concentrat1on c 
Cadmium 26 -1 
Lead 1770 -
Z1nc 881 --

--
-
----------------
--
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q 

E _E_*_ 
- -E* - -

M 

p 
-p 

p-
--

-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
----
Texture 

Art1facts 

COURSE 

ILM02 1 

Q 

ED_000859_00001631-00201 



U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

A-23 
:ib Name SOUTHWEST_LABORATORIES_ Contract BARR ·---
:ib Code SWOK Case No 

atr1x (so11/water) SOIL 

evel (low/med) LOW 

Sol1ds 93 0 

47331 SAS No SDG No 47331 

Lab Sample ID 47331 07 

Date Rece1ved 08/17/01 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No Analyte Concentrat1on c Q M 

7440-43-9 CadmJ.um 17 1 - E p 
7439-92-1 Lead - 5740 - - -- p-E* 
7440-66-6 Z1nc 934 - -E* - p-

- - - -
- -
- -
- -
- -
- -- -
- -- -
- -
- -- -
- -
- -
- -- -
- -
- -
- -
- -- -
- -- -

olor Before BROWN_ 

YELLOW 

Clar1ty Before 

Clar1ty After 

Texture MEDIUM 

olor After CLEAR Art1facts 

onunents 

FORM I - IN ILM02 1 

10 

• 

• 

• 
ED_000859_00001631-00202 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47331 SAS No 

EPA SAMPLE NO 

A-24 

SDG No 47331 

Matr1x (so11/water} SOIL 

Level (low/med) LOW 

Lab Sample ID 47331 08 

Date Rece1ved 08/17/01 

t Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

70 7 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW_ 

Analyte Concentrat1on c 
Cadmium_ 24 2 -

-Lead 735 -Z1nc l800 
-
---
--
--
----------
---
-

Clarity Before 

Clar1ty After CLEAR 

FORM I - IN 

Q 

E ---E* 
-E* --

M 

p 
p-
p-

-
-----
-----
-----------
Texture 

Art1facts 

MEDIUM 

ILM02 1 

11 
ED_000859_00001631-00203 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name SOUTHWEST_LABORATORIES Contract BARR ---
ab Code SWOK Case No 47331 SAS No 

EPA SAMPLE NO 

A-25 

SDG No 47331 

atr1x (so11/water} SOIL 

evel (low /med} LOW 

Lab Sample ID 47331 09 

Date Rece1ved 08/17/01 

Sol1ds 

olor Before 

olor After 

omments 

88 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght} MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN __ 

YELLOW_ 

Analyte Concentrat1on c 
Cadm1um 63 7 -
Lead 3190 -

-Z1nc 3020 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
--
-

Clar1ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

E p 
- E-*- p-
- - -E* p - - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

MEDIUM 

ILM02 1 

12 

• 

• 

• 
ED_000859_00001631-00204 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

• Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47331_ SAS No 

EPA SAMPLE NO 

A-26 

SDG No 47331 

Matr~x (so~l/water) SOIL_ 

Level (low/med) LOW_ 

Lab Sample ID 47331 10 

Date Rece~ved 08/17/01 

% Sol~ds 

• 

Color Before 

Color After 

Comments 

• 

60 4 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) MG/KG 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

BROWN_ 

YELLOW __ 

Analyte Concentrat~on c 

cadmium_ 34 2 -
Lead 1910 --z~nc 1570 ---

--
-------
---
--
--
-
---

Clar~ty Before 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

E p 
-Er- p --- p-E* - - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
--
Texture MEDIUM 

Art1facts 

ILM02 1 

13 

ED_000859_00001631-00205 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ • 
ab Code SWOK Case No 47331 SAS No SDG No 47331 

n1t1al Cal1brat1on Source EPA-LV __ _ 

ont1nu1ng Cal1brat1on Source IN VEN ---

Concentrat1on Un1ts ug/L 

In1t1al Cal1brat1on Cont1nu1ng Cal1brat1on 
Analyte True Found %R (1) True Found %R(1) Found %R (1) M 

Cadm1um 125 0 125 52 100 4 500 0 500 26 100 1 500 60 100 1 p 
Lead - -250 0 -249 97 100 0 -sao o -sao 36 100 1 =sao 07 100 p-0 
Z1nc 250 0 =254 27 101 7 -500 0 505 08 101 0 503 47 100 7 p-- - - ----------- • ------------------

--

FORM II (PART 1) - IN 

• 
14 

ED_000859_00001631-00206 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

• Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

Lab Code SWOK __ Case No 47331 SAS No SDG No 47331 

In~t~al Cal~bration Source EPA-LV __ _ 

Cont~nu~ng Cal~brat~on Source IN VEN -----

Concentrat~on Un~ts ug/L 

Inl.tJ.al Calibrat~on Cont~nu~ng CalJ.bratJ.on 
Analyte True Found %-R ( 1) True Found %"R(1) Found %-R ( 1) M 

cadmium_ 500 0 503 15 100 6 p 
Lead =soo 0 =503 16 100 6 p-
z~nc - 500 0 --504 48 100 9 p--

-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
--
-

FORM II {PART 1) - IN 

• 
15 

ED_000859_00001631-00207 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR ·----
ab Code SWOK Case No 47331 SAS No SDG No 47331 

n1t1al Cal1brat1on Source EPA-LV __ __ 

ont1nu1ng Cal1brat1on Source IN VEN ___ _ 

Concentrat1on Un1ts ug/L 

In1t1al Cal1brat1on Cont1nu1ng Cal1brat1on 
Analyte True Found %R (1) True Found %R (1) Found %R (1} M 

Cadm1um NR 
Lead -- 250 0 250 92 100 4 500 0 504 97 101 0 503 45 100 7 p -- - -- -- -- -Z1nc 250 0 253 90 101 6 500 0 507 17 101 4 505 23 101 0 p -- -- -- -- - -

--
-
--
--
--
--
--
--
--
--
--
-
--
--
--
--
--
--
-
--
--
--
--
--
--
--
----
--
--

FORM II (PART 1} - IN 

16 

• 

• 

• 
ED_000859_00001631-00208 



• 
U S EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name SOUTHWEST_LABORATORIES ___ Contract BARR. ____ __ 

Lab Code SWOK_ Case No 47331 

AA CRDL Standard Source PLASMACHEM __ 

ICP CRDL Standard Source IN VEN __ 

SAS No 

Concentration Un~ts ug/L 

CRDL Standard for AA CRDL Standard 
In~t1al 

Analyte True Found %'R True Found %'R 

Cadmium _6 0 -s· ·ag· -~8 2 
Lead 10 0 7 66 76 6 
ZJ.nc =20 0 - 20 54 102 7 

• 

FORM II {PART 2) - IN 

• 

SDG No 47331 

for ICP 
FJ.nal 

Found %'R 

17 

ED_000859_00001631-00209 



U S EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

• ab Name SOUTHWEST_LABORATORIES Contract BARR ----
ab Code SWOK Case No 47331 SAS No SDG No 47331 

A CRDL Standard Source PLASMACHEM 

CP CRDL Standard Source IN VEN __ _ 

Concentrat1on Un1ts ug/L 

CRDL Standard for AA CRDL Standard for ICP 
In1t1al F1nal 

Analyte True Found %R True Found %R Found %R 

Cadmium 
Lead 10 0 10 06 100 6 

-20 0 --21 06 105 3 Z1nc --

-

• 

FORM II (PART 2} - IN 

• 
18 

---

ED _000859 _0000 1631-0021 0 



U S EPA - CLP 
3 

BLANKS 

!Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

Lab Code SWOK Case No 47331 SAS No SDG No 47331 

Preparat1on Blank Matr1x (so11/water) SOIL_ 

Preparat1on Blank concentrat1on Un1ts (ug/L or mg/kg) MG/KG 

InJ.tJ.al 
CalJ.b Cont1nu1ng Cal1brat1on PreJ;>a-
Blank Blank (ug/L) rat1on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadmium_ 1 1 u 1 1 u 1 1 u 1 1 u 0 11 u p-
Lead -1 7= B 1 2= u 1 2- u 1 2- u 0 16 B p -- 7: 7-Z1nc 2 7 u 2 7 u 2 u 2 u 0 43 B p-- -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - --- - - - - ---- - - - - --- - - - - -- - - - - --- - - - - -- - - - - --- - - - - --- - - - - --- - - - - ---- - - - - -- - - - - --- - - - - --- - - - - --

- - - - - -- - - - - -- - - - - --- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -

FORM III - IN 

• 
19 

ED_000859_00001631-00211 



us EPA - CLP 
3 

BLANKS 

ab Name SOUTHWEST_LABORATORIES -- Contract BARR • 
ab Code SWOK Case No 47331 SAS No SDG No 47331 

reparat1on Blank Matr1x (so11/water) 

reparat1on Blank Concentrat1on Un1ts (ug/L or mg/kg) 

In1t1al 
Cal1b Cont1nu1ng Cal1brat1on Prepa-
Blank Blank (ug/L) rat1on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadm1um_ - NR 
Lead 1 2 u 1 2 u 1 2 u - p -

2 - u 2 7 - u 2 7 - u - - p-Z1nc 7 - - - - - -- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --- - - - - --- - - - - --
- - - - - --- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --- - - - - -- - - - - --
- - - - - --

FORM III - IN 

• 
ED_000859_00001631-00212 



U S EPA - CLP 
4 

ICP INTERFERENCE CHECK SAMPLE 

• Lab Name 

Lab Code 

SOUTHWEST_LABORATORIES _____ Contract 

SWOK_ Case No 47331 SAS No 

ICP ID Number TJA ET3 ____ _ ICS Source 

Concentrat1on Un1ts ug/L 

True In1t1al Found 
Sol Sol Sol Sol 

Analyte A AB A AB %R 

CadmJ.um_ _0 1000 0 _1029 8 1o3 -o 
Lead 0 ----- so -2 47 7 _95 4 
ZJ.nc 0 1000 -1 982 7 98 3 - - -

FORM IV - IN 

• 

BARR.._ __ 

SDG No 

EPA-LV91 

FJ.nal Found 
Sol Sol 

A AB 

l) 

47331 

%R 

41 
ED_000859_00001631-00213 



U S EPA - CLP 
4 

ICP INTERFERENCE CHECK SAMPLE 

3.b Name SOUTHWEST_LABORATORIES_ Contract 

3.b Code SWOK Case No 47331 SAS No 

:P ID Number TJA ET3 ICS Source ---

Concentrat1on Un1ts ug/L 

True In1t1al Found 
Sol Sol Sol Sol 

Analyte A AB A AB %R 

Cadm1um_ 
Lead 0 50 0 51 5 103 0 
Z1nc 0 1000 1 981 5 98 1 -- -- -

FORM IV - IN 

BARR~--

SDG No 

EPA-LV91 

F1nal Found 
Sol Sol 

A AB 

0 

• 
47331 

%R 

• 

• 
ED_000859_00001631-00214 



U S EPA - CLP 
SA 

SPIKE SAMPLE RECOVERY 

• Cl1ent SAMPLE ID 

Lab Name SOUTHWEST_LABORATORIES __ _ Contract BARR. ____ __ A-26M 

Lab Code SWOK Case No 
Matr1x SOIL--
% Sol1ds-ror s~a-m_p_l_e---_~6~0 4 

47331 SAS No SDG No 47331 
Level (low/med) LOW -

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

control 
Sp1ked Sample Sample Sp1ke Ll.ml.t 

Analyte tR Result (SSR) c Result (SR) c Added (SA) %R Q M 

Cadmium_ 37 1359 34 2215 8 04 36 2 - p-
1674 4024- - 1905 2702 - ---=-2"87 p-Lead 80 37 3 
1485 8969 --1573 5852 - 80 - -Zl.nC 37 -109 1 p - - -- - - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -

- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -
Comments 

FORM V (Part 1) - IN 

• 
ED_000859_00001631-00215 



U S EPA - CLP 
SA 

SPIKE SAMPLE RECOVERY 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

Cl1ent SAMPLE ID ~ 

A-26S 

ab Code SWOK Case No 
atr1x SOIL=~~----~ 
Sol1ds~or Sample 60 4 

47331 SAS No SDG No 
Level (low/med) 

concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

Control 
L1m1t Sp1ked Sample Sample Sp1ke 

Analyte %R Result (SSR) c Result (SR) c Added (SA) 

Cadmium 45 0677 34 2215 8 04 
Lead 2132 0511 - - 1905 2702 - 80 37 - - --- -1897 9435 1573 5852 80 Z1nc 37 - - --- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -- -
- -
- -- -
- -
- -
- -
- -
- -

omments 

FORM V {Part 1) - IN 

-
-

47331 
LOW 

%R Q 

134 9 -
282 2 --403 6 - -

-
--
-
-
-
--
--
-
-
--
-
---
----
-----
-
-

M 

p 
p-
-p -

-
-
-
-
--
-
-
-
-
-
- • --
--
--
--
-
-
--
-
-
-
-
-
--
-
--
-
--
--

• 
ED_000859_00001631-00216 



U S EPA - CLP 
6 

DUPLICATES 
CLIENT SAMPLE IO 

A-26M r! Name SOUTHWEST_LABORATORIES ___ Contract BARR. __ _ 

Lab Code SWOK Case No 47331 SAS No SDG No 47331 

Level (low/med) _LOW __ Matr1x (so11/water) SOIL_ 

t Sol1ds for Sample 60 4 t Sol1ds for Dupl1cate 60 4 

concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

Control 
Analyte L1m1t Sample (S) c Dupl1cate (D) c RPD Q M 

cadmium_ 45 0677 37 1359 19 3 - p 
Lead 2132 0511 - 1674 4024 - -24 o- ;;; p-

1897 9435 - 1485 8969 - p-Z1nc 24 4 * - - - - -
- - - -- - - -
- - - -
- - - -- - - -
- - - -- - - -- - - -- - - -
- - - -
- - - -- - - -- - - -- - - -- - - -- - - -- - - -
- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - --- - - -
- - - -- - - -
- - - -- - - -

FORM VI - IN 

• 
ED_000859_00001631-00217 



U S EPA - CLP 
6 

DUPLICATES 
CLIENT SAMPLE ID 

LCSSD 
ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR. ____ __ 

ab Code SWOK 

atr1x (sol.l/water) 

Sol1ds for Sample 

Case No 

SOIL 

100 0 

47331 SAS No SDG No 47331 

Level (low/med) LOW 

% Sol1ds for Dupl1cate 100 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) MG/KG 

Control 
Analyte L1m1.t Sample (S) c Dupl1cate (D) c RPD Q M 

Cadmium 5 2338 5 1233 2 1 - p 
Lead 8 4674 - 8 1506 - ---3 8- - p-

56 3045 - 53 0521 - --- -Z1nc 5 9 p - - --- - - -
- - - --
- - - -
- - - -- - - --
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN 

• 

• 

• 
ED_000859_00001631-00218 



U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

.Name SOUTHWEST_LABORATORIES_ Contract 

Lab Code SWOK_ 

Sol1d LCS Source 

Aqueous LCS Source 

Case No 

IN VEN ---

47331 SAS No 

BARR. __ _ 

SDG No 47331 

Aqueous (ug/L) SolJ.d (mg/kg) 
Analyte True Found %R True Found 

Cadmium_ --5 00 5 23 -Lead 8 00 8 47 
ZJ.nc --so 00 ----s6 30 

• 

FORM VII - IN 

• 

c 
4 - --6 

--40 - ---
--
--
--
-
-
-
-
-
---
--
---
-
-
----
-
-
-

L1m1ts 

00 6 00 
40 -9 60 
00 ~0 00 

%R 

104 
lOS 
112 

6 
9 
6 

1)7 r. 
ED_000859_00001631-00219 



U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

ab Name SOUTHWEST_LABORATORIES Contract BARR ---- • ab Code SWOK Case No 47331 SAS No SDG No 47331 

ol1d LCS Source IN VEN __ _ 

queous LCS Source 

Aqueous (ug/L) SolJ.d (mg/kg) 
PJlalyte True Found %-R True Found c LJ.mJ.ts %-R 

CadmJ.um 5 00 5 12 4 00 6 00 102 4 
Lead - --8 00 --8 15 - --6 40 --9 60 101 9 
Z:1nc --50 00 --53 05 - --40 00 --60 -- -- - -- -- 00 106 1 

-
-
-
-
-
-
-
-
-
-
-
-
- • -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM VII - IN 

• 
ED_000859_00001631-00220 



U S EPA - CLP 

8 
STANDARD ADDITION RESULTS 

• Lab Name SOUTHWEST_LABORATORIES Contract BARR ---
Lab Code SWOK __ Case No 47331 SAS No SDG No 47331 

Concentrat~on Un~ts ug/L 

EPA 
Sample An 0 ADD 1 ADD 2 ADD 3 ADD F~nal 

No ABS CON ABS CON ABS CON ABS Cone r Q 

- -
- -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

• - -
- -
- -
- -- -
- -
- -
- -
- -- -
- -- -- -
- -- -- -
- -
- -
- -

FORM VIII - IN ILM02 1 

• 
ED_000859_00001631-00221 



U S EPA - CLP 
9 

ICP SERIAL DILUTION 
Cl~ent SAMPLE ID 

A-26L • ab Name SOUTHWEST_LABORATORIES Contract BARR. ____ _ 

ab Code SWOK Case No 47331 SAS No SDG No 47331 

atr~x (so~l/water) SOIL Level (low/med) LOW 

Concentrat1on Un1ts ug/L 

Ser~al % 
In1t1al Sample D1lut1on D1ffer-

Analyte Result (I) c Result ( s) c ence Q M 

Cadmium_ 212 90 247 82 16 4 E p 
11853 07 - - 14442 92- - - - p-Lead 21 8 E --- -- - --- - - -

Z~nc 9789 59 12794 30 30 7 E p - - --- - - - - -
- - - -
- - - -
- - - --
- - - -
- - - --
- - - -
- - - -
- - - --
- - - --
- - - -
- - - -
- - - - • - - - -
- - - -
- - - -
- - - -
- - - -
- - - --
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - --
- - - -
- - - -

FORM IX - IN 

• 
30 
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U S EPA - CLP 
10 

Instrument Detect~on L~rn~ts (Quarterly) 

~Name SOUTHWEST LABORATORIES 
Lab Code SWOK -Case No 47331 
ICP ID Number - TJA_ET3 
Flame AA ID Number --
Furnace AA ID Number 

Wave-
length Back-

Analyte (nm) ground 

Cadml.um 226 so 
Lead - -220 35-
Z~nc -213 86: -

• 

Comments 

Contract 
SAS No 
Date 

CRDL 
(ug/L) 

6 -10 
20: 

FORM X - IN 

• 

BARR __ _ 
SDG No 

06/01/01 

IDL 
(ug/L) M 

l l p-
l 2 p-
2 7 p-------------------------------

47331 

31 
ED_000859_00001631-00223 



U S EPA - CLP 
11A 

ICP Interelement Correct1on Factors (Annually) 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR. _____ __ 

ab Code SWOK Case No 47331 SAS No SDG No 

CP ID Number TJA ET3 ____ _ Date 06/08/01 

Wave- Interelernent Correct1on Factors for 
length 

Analyte (nrn) Al Ca Fe Mg 

Cadrn1um 226 50 0 0000000 0 0000000 0 0000890 0 0000000 - -220 - - 0 0004660 - 0 0000000- - 0 0000620 - 0 0000000 Lead 35 - - - 0000000- - -Z1nc 213 86 0 0000000 0 0 0001580 0 0000680 - - - - - - -

onnnents 

FORM XI (Part 1} - IN 

• 
47331 

BA -
0 0000000 - 0 0000000 - 0 0000000 -

• 

• 
q? 

ED_000859_00001631-00224 



U S EPA - CLP 
11B 

• ICP Interelement Correct1on Factors (Annually) 

Lab Name SOUTHWEST_LABORATORIES ___ Contract BARR. ____ __ 

Lab Code SWOK_ Case No 47331 SAS No SDG No 

ICP ID Number TJA ET3 ____ _ Date 06/08/01 

Wave- Interelement Correct1on Factors for 
length 

co_ Analyte (nm) CR_ cu_ MN -
cadmium 226 so -0 0001610 0 0000000 0 0000000 0 0000000 
Lead - -220 35 - -0 0015830 -o 0000000- -a 0000000 -0 0000000 

:213 86= 0 0000000 -a 0000000- :a 0008210 - 0 0000000 Z1nc - -

• 

Comments 

FORM XI (Part 2) - IN 

• 

47331 

NI -
0 0000000 -a 0000000 -a 0044040 -

ED_ 000859 _ 00001631-00225 



ab Name 

U S EPA - CLP 
llB 

ICP Interelement Correct~on Factors (Annually) 

SOUTHWEST_LABORATORIES_ Contract BARR ----
ab Code SWOK Case No 47331 SAS No SDG No 

CP ID Number TJA ET3 __ _ Date 06/08/01 

Wave- Interelement Correct~on Factors for 
length 

Analyte (nrn) sc SN TI v - - -
Cad~ urn 226 so 0 0000000 - 0 0000000 0 0000000 0 0000000 
Lead - - 220 35 - - 0 0000000 0 0000000 - -=-o 0005190 -=-o 0002350 - - - - 0000000-Z~nc 213 86 0 0000000 0 0 0000000 0 0000000 - - - - - -

)mments 

FORM XI (Part 2) - IN 

• 
47331 

--

• 

• 
ED_000859_00001631-00226 



U S EPA - CLP 
12 

ICP L1near Ranges (Quarterly) 

~Name SOUTHWEST_LABORATORIES_ Contract BARR ___ _ 

Lab Code SWOK_ Case No 47331 SAS No SDG No 47331 

ICP ID Number TJA ET3 ___ _ Date 07/02/01 

Integ Concentrat1on 
T1me (ug/L) 

Analyte (sec ) M 

Cadm1um 15 00 10000 0 '"""1> 
Lead - -15 00 80000 0- -p-
Z1nc =15 00 10000 o- -p-

-----------

• -----------------------
-

Comments 

FORM XII - IN 

• 
ED_000859_00001631-00227 



U S EPA - CLP 
13 

PREPARATION LOG 

ab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ • 
ab Code SWOK Case No 47331 SAS No SDG No 47331 

ethod P 

Cl~ent 
Sample Prep We~ght Volume 

No Date (gram) (rnL) 

A-18 08/23/01 1 00 100 
A-19 - 08/23/01- -1 04- - -100 
A-20 - 08/23/01- -1 01 -100 
A-21 - 08/23/01- -1 03 - - 100 -
A-21-5 08/23/01- -1 04 - - 100 -
A-22 08/23/01- -1 03 - - 100 -
A-23 - 08/23/01- -1 01- -100-
A-24 - 08/23/01- -1 04 - -100 
A-25 - 08/23/01- -1 02- -100-
A-26 - 08/23/01- -1 03- -100-
A-26M - 08/23/01- -1 03 - -100 
A-26S 08/23/01- -1 03- =100= 
LCSS 08/23/01- -1 00 100 
LCSSD 08/23/01- -1 00- -100-
PBS 08/23/01= -1 00 - -

- 100 - - -

• 

FORM XIII - IN 

• 
-

ED_000859_00001631-00228 



• Lab Name 

Lab Code 

Instrument 

Start Date 

ClJ.ent 
Sample 

No 

so 
s 
s 
rev 
ICB 
CRI 
ICSA 
res~ 
CCV 
CCB 
PBS 

ss 
SD 
8 

A-19 
A-20 
A-21 
A-21-5 
zzzzzz 
CCV 
CCB 
A-2~ 
A-23 
A-24 
A-25 
A-26 
A-26t 
A-26S 
A-26M 
zzzzzz 
CCV 
CCB 

• 

14 
ANALYSIS RUN LOG 

SOUTHWEST_LABORATORIES ___ Contract 

SWOK_ Case No 47331 SAS No -
ID Number TJA ET3 Method 

BARR 

SDG No 47331 -
p -

08/29/01 End Date 08/29/01 

-Aiialytes 

D/F TJ.me % R c p z 
D B N 

---r QS)'7 X X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - --1 0844 X X X - 1 0851 X X X - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -- 1 0858 X X X 

-1 0905 X X X - - - - - - - - - - - - - - - - - - - - -
1 0911 X X X - - - - - - - - - - - - - - - - - - - - -- 1 0918 X X X - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -- 1 0925 X X X - 0932 X X X - - - - - - - - - - - - - - - - - - - - -1 - 1 0939 X X X - - - - - - - - - - - - - - - - - - - - -
-1 0956 X X X - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - --1 1003 X X X 
1 1010 X X X - - - - - - - - - - - - - - - - - - - - -

- 1 1017 X X X - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - --1 1023 X X - - - - - - - - - - - - - - - - - - - - - -1030 X X 1 - - - - - - - - - - - - - - - - - - - - - -- 1 1037 X 

-1 1044 X X - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - -1 1057 - 1 1104 X X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- 1 1111 X X X 

-1 1118 X X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - --1 1124 X X X 
-1 1131 X X - - - - - - - - - - - - - - - - - - - - -
-1 1138 X X - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -1 1145 X X X 
-5 1152 X X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - --1 1158 X X 

1 1205 X X x - - - - - - - - - - - - - - - - - - - - -
-1 1219 - - - - - - - - - - - - - - - - - - - - -

1 1225 x x x - - - - - - - - - - - - - - - - - - - - -
- 1 1251 X X X - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

ED_000859_00001631-00229 



14 
ANALYSIS RUN LOG 

~b Name SOUTHWEST_LABORATORIES Contract BARR. __ _ • 
:ili Code SWOK Case No 47331_ SAS No 

Method P 

SDG No 47331 

nstrument ID Number TJA ET3 __ _ 

tart Date 08/30/01 

ClJ.ent 
Sample D/F TJ.me 

No 

so --1 1308 
s --1 1315 --s 1 1322 
ICV --1 1329 --ICB 1 1335 --CRI 1 1342 
ICSA --1 1349 --ICSAB 1 1356 
CCV --1 1403 --CCB 1 1409 
A.-19 --2 1416 
A.-20 --5 1423 --A.-21 5 1430 
A.-21-5 --5 1437 
A.-24 --2 1444 
A.-25 5 1450 
A.-26S -2 1457 
zzzzzz 1 1507 
CCV --1 1514 --CCB 1 1521 

-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
----

End Date 08/30/01 

Ana.lytes 

% R C P Z 
DB N 

-xx--------------------xx--------------------xx--------------------xx--------------------xx--------------------xx--------------------
XX---------------------

-xx------------------------ xx---------------------xx--------------------x--------------------x---------------------xx----------------------- x----------------------x-----------------------x-----------------------x------------------------
-xx-------------------------xx---------------------

---------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FORM XIV - IN 

• 
ED_000859_00001631-00230 
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• 

• 

SOUTHWEST LABORATORY 

OF OKLAHOMA, INC. 

August 29, 2001 

Greg Patton 
BARR ENGINEERING 
3236 Emerald Lane 
Jefferson C1ty, MO 65109 

ProJect/Location 
SDGID 
SWLO ID 

Dear Mr Patton 

RIVERMINES 
47332 
47332 01 -47332 17 

~E? .. 42001 
BARR 

ENGINEERING CO 

Enclosed please find the forms package for a port1on of your water samples rece1ved 
August 18 2001 for the above-referenced project 

Thank you for choos1ng Southwest Laboratory If you should have any quest1ons or 
requ1re additional 1nformat1on please do not hes1tate to call 

Sincerely 

RES/sle 

Enclosure 

We certify that the followmg report meets all required NELAC reportmg standards as specified m NELAC 
5 13 July 1, 1999 Any dev1at1on or vanance IS noted m the case narratiVe(s) and estiMated uncertamnes 
regardmg these analyses are presented m the Quahty Control SectiOn ofth1s report 

1700 WEST ALBANY. BROKEN ARROW OK 74012 1421 • OFFICE (918) 251 2858. FAX (918) 251 2599 

ED_000859_00001631-00231 
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• 

• 

SOUTHWEST LABORATORY OF OKLAHOMA. INC 
1700 West Albany I Broken Arrow, OK 74012/ Office (918) 251 2858/ Fax (918) 251 2599 

CASE NARRATIVE 

CONTRACT Barr Engineering 

Case No 47332 

SDG # 47332 

INORGANIC METAL FRACTION 

DATE August23,2001 

PROJECT NAME Rlvermines 

EPISODE # 47332 

Ftfteen water samples were submttted for ICP analysts No major problems occurred 
dunng the dtgestton or analysts of thts sample Please see the Cooler Receipt/Sample 
Log-In Sheet for sample cond1t1ons and cooler temperatures at rece1pt The sample's 
analyses were completed accordtng to the followtng 

SWLSOP# 
SWL-IN-205 

Method SOP IS based 
SW846 301 OA and 60108 JCP D1gest1on & Analysts 

The cover page of the lnorgamc Analyses Data Package cross-references client and 
laboratory sample ID's Manual1ntegrat1on was not used for the data presented 1n thts 
lnorgamc Analyses Data Package 

lnit1al and Contmumg Calibration Checks No problems 

lmt1al and Contmulng Calibration Blanks Cadm1um was detected above the MDL, 
but less than the PQL No further actton reqUired 

Linearity near the CRDL CCRA & CRI) The followmg ICP CRI and Hg CRA analysts 
were outstde our In-house control hmtts of 80 - 120% None No act1on requtred 

Preparation Blank Ztnc was detected above the MDL, but below the PQL No other 
target analytes were detected 1n the preparation blanks above the MDL 

Lab Control Spikes All laboratory control samples were wtthtn QC hmtts 

MatriX Spikes. All matnx sptkes were wtthtn the control hmtts of 75 - 125% 

Duplicates (LCSD and MSD). All LCS/LCD and MS/MSD results were Within the 
prectston control hmtts of 20% 

Serial Dilution The percent dtfference for ztnc 1n the senal dllutton was greater than 
the control hmtts of 10% All Form 1's are flagged wtth an "E" flag 

2 

ED_000859_00001631-00232 



I certify that th1s data IS techmcally accurate, complete, and 1n compliance w1th the 
terms and cond1t1ons of the contract for other than the cond1t1ons detailed above 
Release of the data contained 1n thts hardcopy data package and 1ts electromc data 
deliverable submitted on diskette has been authonzed by the Laboratory Manager or 
hiS/her designee, as venfied by the fOllOWing Signature " 

Sincerely, 

r/;t:: /. # dfk. 
Steve L Markham 
lnorgamc Program Manager 

• 

• 

• 
3 
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Section II Sampling Results 

• 

• 

• 
4 
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lb Name 

Lb Code 

>W No 

SOUTHWEST_LABORATORIES_ 

SWOK 

SW846 

Case No 

EPA Sample No 
W-01-F -W-01-U ___ _ 

-W-02-F.----
-W-02-U 
-W-03-F.----
-W-03-U 
-W-04-F,----
-W-04-U 
-w-os-F·----
-w-os-u. ___ _ 
-W-06-F 
-w-o6-u·----
-w-o7-F 
-w-o7-u·----
-w-o8-F 
-W-08-F:-;:::;S---
-W-08-FM ;......__ __ 

47332 

Contract BARR. __ _ 

SAS No 

Lab Sample ID 
47332 02 -47332 01 ____ _ 

-47332 04 
-47332 03 __ _ 
-47332 06 -47332 OS ____ _ 
-47332 08 -47332 07 ____ _ 
-47332 10 
-47332 09 __ _ 
-47332 12 -47332 11 ____ _ 
-47332 14 -47332 13 ____ _ 
-47332 15 
-47332 16"S __ __ 
-47332 17SD ---

~re ICP 1nterelement correct1ons appl1ed ? 

~re ICP background correct1ons appl1ed ? 
If yes - were raw data generated before 
appl1cat1on of background correct1ons ? 

)nnnents 

SDG No 47332 

Yes/No YES 

Yes/No YES 

Yes/No NO 

__ ICP_BATCH_#=010820I2 ________________________ __ 

cert1fy that th1s data package 1s 1n compl1ance w1th the terms and 
'nd1t1ons of the contract, both techn1cally and for completeness, for 
~her than the cond1t1ons deta1led above Release of the data conta1ned 
1 th1s hardcopy data packa~e and 1n the computer-readable data subm1tted 
1 d1skette has been author1zed by the Laboratory Manager or the 
1nager's des1gnee, as ver1f1ed by the follow1ng s1gnature 

Lgnature ~~ Name Steve L Markham 

ite eB!tx.J/o( T1tle Inorgan1cs Program Manager 

COVER PAGE - IN 

5 

• 

• 

• 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

SOUTHWEST_LABORATORIES_ Contract BARR ·---
Lab Code SWOK Case No 47332 SAS No 

EPA SAMPLE NO 

W-01-F 

SDG No 47332 

Matr1x (so11/water) WATER 

Level (low /med) 

\' Solids 

LOW_ 

0 0 

Lab Sample ID 47332 02 

Date Rece1ved 08/17/01 

• 

Color Before 

Color After 

Comments 

• 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentration c 

cadmium_ 87 0 -
Lead 37 3 -
Z1nc 19100 --

-----
--
-
-
-------------

Clar1ty Before CLEAR 

Clarity After CLEAR 

FORM I - IN 

Q M 

p 
p 

E p---- -
-
-
-
-
--
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

ILM02 1 

6 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

lb Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

lb Code SWOK_ Case No 47332 SAS No 

EPA SAMPLE NO 

W-01-U 

SDG No 47332 

itr1x (8011/water) WATER 

~vel (low /med) LOW 

Lab Sample ID 47332 01 

Date Rece1ved 08/17/01 

Sol1ds 

:>lor Before 

:>lor After 

:>nunents 

0 0 

concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
-Cadm1um __ 85 6 

Lead 51 8 -
-Z1nc 19600 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

Q M 

p 
p-
-E p - --- -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
--
-
-
Texture 

Art1facts 

FORM I - IN ILM02 1 

7 
-------------

• 

• 

• 
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• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR'----

Lab Code SWOK Case No 47332 SAS No 

EPA SAMPLE NO 

W-02-F 

SDG No 47332 

Matr1x (8011/water} WATER 

Level (low/med) LOW_ 

Lab Sample ID 47332 04 

Date Rece1ved 08/17/01 

t Sol1ds 

• 

Color Before 

Color After 

Conunents 

• 

0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght} UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadmium_ 27 2 -
Lead 80 9 -

-Z1nc 8100 --
--
------
--
--
---
-
-----

Clar1ty Before CLEAR 

Clarity After CLEAR 

FORM I - IN 

Q M 

p 
p-

E p --- -
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-
--
-
-
Texture 

Artifacts 

ILM02 1 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lb Name SOUTHWEST_LABORATORIES_ Contract BARR ·---
Lb Code SWOK_ Case No 47332 SAS No 

EPA SAMPLE NO 

W-02-U 

SDG No 47332 

ltrl.x (sol.l/water) WATER 

•vel (low /med) LOW 

Lab Sample ID 47332 03 

Date Rece1.ved 08/17/01 

Sol1.ds 

:>lor Before 

:>lor After 

:>mments 

0 0 

Concentrat1.on Un1.ts (ug/L or mg/kg dry we1.ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1.on c 

Cadmium_ 27 3 -
Lead 122 --Zl.nC 8460 -

--
-----
-
-
--
---
-
-----
-
-

Clar1.ty Before CLEAR 

Clar1.ty After CLEAR 

FORM I - IN 

Q M 

p 
p-

E p-- --
-
-
-
-
-
-
-
--
-
-
--
-
-
-
-
-
-
-
-
Texture 

Art1.facts 

ILM02 1 

• 

• 

• 
9 
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• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47332 SAS No 

EPA SAMPLE NO 

W-03-F 

SDG No 47332 

Matr1x (8011/water) WATER 

Level (low/med) LOW 

Lab Sample ID 47332 06 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Conunents 

0 0 

Concentrat1on Units (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentration c 

Cadmium 17 -5 
Lead 40 9 -
Z1nc 4310 --

-----
---------
----
--
-
-

Clar1ty Before CLEAR 

Clarity After CLEAR_ 

Q M 

p 
p-

E p---- -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
---
Texture 

Art1facts 

FORM I - IN ILM02 1 

• 
!0 
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U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

lb Name SOUTHWEST_LABORATORIES Contract BARR ·---
lb Code SWOK_ Case No 47332 SAS No 

EPA SAMPLE NO 

W-03-U 

SDG No 47332 

ltr~x (so~l/water) WATER 

~vel (low/med) LOW 

Lab Sample ID 47332 OS 

Date Rece~ved 08/17/01 

Sol~ds 

:>lor Before 

:>lor After 

:nnments 

0 0 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat~on c 
-

Cadm~um 18 6 
Lead - 48 7 --Z~nc 4520 --

-
-
-
------------------

Clar~ty Before CLEAR 

Clar~ty After CLEAR 

FORM I - IN 

Q M 

p 
-p -E p --- -

-
-
------
-
-------------
Texture 

Art~ facts 

ILM02 1 

• 

• 

• 
11 

ED_000859_00001631-00241 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES___ Contract BARR ___ __ 

Lab Code SWOK_ Case No 47332 SAS No 

EPA SAMPLE NO 

W-04-F 

SDG No 47332 

Matr1x (S011/water) WATER 

Level (low/med) LOW __ 

Lab Sample ID 47332 08 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Comments 

0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
cadmium __ 32 5 -
Lead 113 -
Z1nc 23400 -

------------
-
----
-
-
---
-

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

Q 

E -- -

M 

p 
p-
p-
-

-------
------------
------
--
----
----
Texture 

Art1facts 

FORM I - IN ILM02 1 

• 
l2 

ED_000859_00001631-00242 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name SOUTHWEST_LABORATORIES Contract BARR ---
ab Code SWOK Case No 47332 SAS No 

EPA SAMPLE NO 

W-04-U 

SDG No 47332 

atr1x {so11/water) WATER 

evel (low/med) LOW 

Lab Sample ID 47332 07 

Date Rece1ved 08/17/01 

Soll.dS 

olor Before 

olor After 

omments 

0 0 

Concentrat1.on Un1.ts (ug/L or mg/kg dry we1.ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadmium_ 31 0 -
Lead 116 --Zl.nC 23500 ----

---
------
---------
-

Clarl.ty Before CLEAR 

Clar1.ty After CLEAR 

Q M 

p 
p-

E p -- -
-
--
-
--
-
-
-
-
-
--
-
-
-
-
-
-
-
-
Texture 

Art1facts 

FORM I - IN ILM02 1 

13 
----

• 

• 

• 
ED_000859_00001631-00243 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ___ _ 

Lab Code SWOK __ Case No 47332 SAS No 

EPA SAMPLE NO 

W-05-F 

SDG No 47332 

Matr1x (soil/water) WATER 

Level (low /med) LOW 

Lab Sample ID 47332 10 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Conunents 

• 

0 0 

Concentration Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadmium 48 2 -
Lead 153 -
Z1nc 9660 ----

-
-
--
--
-
-
--
----------

Clarity Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q 

E ---

M 

p 
p-
p-
-

-
-
-----
-
-
-
-
-
-
-
---
-
-
-
-
-
-
-
-
Texture 

Art1facts 

ILM02 1 

14 
ED_000859_00001631-00244 



U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

W-05-U 
ib Name SOUTHWEST_LABORATORIES_ Contract BARR ---
ib Code SWOK Case No 47332 SAS No SDG No 47332 

itr~x {so~l/water} WATER 

3vel {low/med} LOW 

Lab Sample ID 47332 09 

Date Rece~ved 08/17/01 

Soll.dS 

:>lor Before 

:>lor After 

:>nunents 

0 0 

Concentrat~on Un1.ts {ug/L or mg/kg dry we~ght} UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1.on C Q M 

Cadm~um 51 4 p 
Lead -- 235 ---p-

Z~nc ------=1=0400 E p-----

Clar~ty Before CLEAR 

Clar~ty After CLEAR 

FORM I - IN 

Texture 

Art1.facts 

ILM02 1 

• 

• 

• 
ED_ 000859 _ 00001631-00245 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47332_ SAS No 

EPA SAMPLE NO 

W-06-F 

SDG No 47332 

Matr~x (so~l/water) WATER 

Level (low/med) LOW_ 

Lab Sample ID 47332 12 

Date Rece~ved 08/17/01 

t Sol~ds 

• 

Color Before 

Color After 

CoiTDDents 

0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we~ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat~on c 

cadmium 0 71 B 
Lead 1 6 u 
Zinc 11 9 B 

-
--------
-
----------
--

Clarity Before CLEAR 

Clar~ty After CLEAR 

Q 

E ---

M 

p 
p-
p---
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-----
Texture 

Art~facts 

FORM I - IN ILM02 1 

• 
16 

ED_000859_00001631-00246 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

l.b Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

l.b Code SWOK Case No 47332 SAS No 

EPA SAMPLE NO 

W-06-U 

SDG No 47332 

ttr1x (S011/water) WATER 

•vel (low/med) LOW 

Lab Sample ID 47332 11 

Date Rece1ved 08/17/01 

Sol1ds 

:>lor Before 

:>lor After 

::>mments 

0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 

Cadm1urn 1 2 B 
Lead - 5 0 B 
Z1nc 19 4 B 

-
-
-
-
--
-
--
----
-------
-
-

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p 
p-

E p --- -
--
-
--
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

ILM02 1 

• 

• 

• 
17 

ED_000859_00001631-00247 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES___ Contract BARR ____ __ 

EPA SAMPLE NO 

W-07-F 

Lab Code SWOK ___ Case No 

Matr1x (so11/water) WATER 

Level (low/med) LOW __ 

47332_ SAS No SDG No 47332 

Lab Sample ID 47332 14 

Date Rece~ved 08/17/01 

t S0l1ds 

• 

Color Before 

Color After 

Cormnents 

• 

0 0 

Concentrat1on Un1ts (ug/L or rng/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadmium 2 9 B 
Lead 103 
Z1nc 311 --

--
---
-
---
----
---
------

Clar~ty Before CLEAR 

Clarity After CLEAR 

FORM I - IN 

Q 

_E_ 

M 

p -p -p -
--
-
-
-
-
-
--
-
-
-
-
-
-
----
-
--
-
--------
Texture 

Art1facts 

ILM02 1 

18 

ED_000859_00001631-00248 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

1b Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

EPA SAMPLE NO 

W-07-U 

ib Code SWOK Case No 47332 SAS No SDG No 47332 

1tr1x {so11/water) WATER Lab Sample ID 47332 13 

Date Rece1ved 08/17/01 ~vel {low/med) LOW 

Sol1ds 0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght} UG/L_ 

:>lor Before 

:>lor After 

:>mments 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadm1um 3 5 B 
Lead - 152 -Z1nc 364 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

Q M 

p -p 
E p---- -

--
--
-
-
--
--
-
--
-
-
--
--
-
--
--
-
-
-
-
-
-
-
Texture 

Art1facts 

FORM I - IN ILM02 1 

19 

• 

• 

• 
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• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR~--

Lab Code SWOK Case No 47332 SAS No 

EPA SAMPLE NO 

W-08-F 

SDG No 47332 

Matr1x (8011/water) WATER 

Level (low /med) LOW_ 

Lab Sample ID 47332 15 

Date Rece1ved 08/17/01 

% Sol1ds 

• 

Color Before 

Color After 

Cormnents 

• 

0 0 

Concentrat1on Units (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadmium 48 2 -
Lead 342 -
Z1nc 2990 --

-----------
---
-------
-

Clarity Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q 

E -

M 

p 
p-
p--
----
-
-
--
-
--
-
-
-
-
-
-
---
-
-
Texture 

Art1facts 

ILM02 1 

ED_ 000859 _ 00001631-00250 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

tb Name SOUTHWEST_LABORATORIES_ Contract BARR --- • 
tb Code SWOK Case No 47332 SAS No SDG No 47332 

11t1al Cal1brat1on Source EPA-LV ---
IN VBN --->nt1nu1ng Cal1brat1on Source 

Concentrat1on Un1ts ug/L 

In1t1al Cal1brat1on Cont1nu1ng Cal1brat1on 
illalyte True Found %R (1) True Found %R (1) Found %R (1) M 

~admium 125 0 126 22 101 0 500 0 522 81 104 6 509 77 102 0 p 
... ead - --250 0 -254 62 101 8 -sao 0 -524 95 105 0 - 513 80 102 8 -p - -
~1nc 250 0 255 93 102 4 500 0 530 34 106 1 526 29 105 3 p -- - - - - -

-
-
-
-
-
-
-
-
- • -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM II (PART 1) - IN 

• 
21 
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• 
U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name SOUTHWEST_LABORATORIES ___ Contract BARR. _____ __ 

Lab Code SWOK Case No 47332 SAS No SDG No 47332 

In1t1al Cal1brat1on Source 

Cont1nu1ng Cal1brat1on Source 

EPA-LV __ _ 

IN VEN __ 

Concentrat1on Un1ts ug/L 

Init1al Cal1brat1on Cont1nu1nl Cal1brat1on 
Analyte True Found %R (1) True Found R(1) Found 

Cadmium_ 500 0 52-6 99 105 4 518 63 
Lead -5oo 0 =532 39 106 5 -528 96 
Z1nc =500 0 - 543 30 108 7 =541 16 

e== 

FORM II (PART 1) - IN 

• 

%R{1) M 

103 7 p 
105 8 p-
108 2 p-------------

-----------------------

22 
ED_ 000859 _ 00001631-00252 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

b Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

b Code SWOK Case No 47332 SAS No SDG No 47332 

1t1al Cal1brat1on Source EPA-LV __ _ 

nt1nu1ng Cal1brat1on Source IN VEN __ _ 

Concentrat1on Un1ts ug/L 

In1t1al Cal1brat1on Cont1nu1ng Cal1brat1on 
nalyte True Found %R (1) True Found %R(1) Found %R (1) M 

admiurn --500 0 491 60 98 3 p 
,ead 500 0 - 511 06 102 2 -p --500 0 - 528 56 105 7 p-1nc -- - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM II (PART 1) - IN 

• 

• 

• 
ED_ 000859 _ 00001631-00253 



• 
U S EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name SOUTHWEST_LABORATORIES _____ Contract BARR ----
Lab Code SWOK Case No 47332 

AA CRDL Standard Source PLASMACHEM __ 

ICP CRDL Standard Source IN VEN -----

SAS No 

Concentrat1on Units ug/L 

CRDL Standard for AA CRDL Standard 
In1t1al 

Analyte True Found %'R True Found %-R 

cadmium_ _6 0 _6 37 106 2 
Lead 10 0 9 72 97 2 
Z1nc =20 0 - 20 26 Io1 3 

-== 

FORM II (PART 2) - IN 

• 

SDG No 47332 

for ICP 
F1nal 

Found %-R 

24 
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U S EPA - CLP 
3 

BLANKS 

Contract BARR • tb Name SOUTHWEST_LABORATORIES_ ---
tb Code SWOK_ Case No 47332 SAS No SDG No 47332 

eparat1on Blank Matr1x (S011/water) WATER 

eparat1on Blank Concentrat1on Un1ts (ug/L or rng/kg) UG/L_ 

In1t1al 
Cal1b Cont1nu1ng Cal1brat1on Prepa-

Blank Blank (ug/L) rat1on 
malyte (ug/L) c 1 c 2 c 3 c Blank c M 

:admiurn 0 3 u 0 3 u 0 3 u 0 3 u 0 30 u p-
- - - - -

... ead 1 6 u 1 6 u 1 6 u 1 6 u 1 60 u p-- - - -
71nc 1 6 u 1 6 u 1 6 u 1 6 u 5 96 B p - - - - -

- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --• - - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --

FORM III - IN 

• 
ED_ 000859 _ 00001631-00255 



us EPA - CLP 
3 

• BLANKS 

Lab Name SOUTHWEST_LABORATORIES Contract BARR -
Lab Code SWOK Case No 47332 SAS No SDG No 47332 -
Preparat~on Blank Matr1x (so11/water) 

Preparat1on Blank Concentrat1on Un1ts (ug/L or mg/kg) 

In~t~al 
Cal~b Cont~nu1ng Cal1brat~on Pre~a-
Blank Blank (ug/L) rat on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadmium_ 0 3 B 0 4 B p-
Lead - 1 6 - u 1 6- u - - p-

- 1 6 - u 1 6 u - - p-Z1nc - - - - - -
- - - - - -- - - - - -
- - - - - -
- - - - - -
- - - - - -- - - - - -
- - - - - -

• - - - - - -
- - - - - -- - - - - -- - - - - -- - - - - -
- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - -
- - - - - -

FORM III - IN 

• 
26 
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U S EPA - CLP 
4 

ICP INTERFERENCE CHECK SAMPLE 

b Name SOUTHWEST_LABORATORIES_ Contract 

b Code SWOK Case No 47332 SAS No 

P ID Number TJA ET2 __ _ ICS Source 

Concentrat~on Un~ts ug/L 

True In~t~al Found 
Sol Sol Sol Sol 

Analyte A AB A AB %R 

Cadm~um_ 0 1000 -1 916 0 _91 6 -- -46 Lead 0 so -1 6 93 2 
Z1nc 0 1000 -1 982 8 -98 3 -- -

FORM IV - IN 

BARR. __ _ 

SDG No 

EPA-LV91 

F~nal Found 
Sol Sol 

A AB 

0 

• 
47332 

%R 

• 

• 
ED_ 000859 _ 00001631-00257 



• 
U S EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

Lab Name SOUTHWEST_LABORATORIES_ 

Lab Code SWOK Case No 47332 

Cl1ent SAMPLE ID 

Contract BARR~---- l W-08-FM 

SAS No SD No 47332 
Matr1x WATE~ 
% Sol1ds-ror Sa~m-p~l-e----~0 O 

Level (low/med) _Low__:_ 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

control 
Sp1ked Sample Lim1t Sample Sp1ke 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %-R Q M 

Cadmium __ 75-125 _97 8980_ _48 1930 so 00 99 4 - p - -Lead - 410 7750_ 342 3770 80 00 - 85 5 - p-
Z1nc 3384 5560 2987 4300 500 00 ---79 4 -- - -- p - --- - -

- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -

• - - - -- - - -- - - -- - - -
- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -

Comments 

FORM V (Part 1) - IN 

• 
ED_ 000859 _ 00001631-00258 



U S EPA - CLP 
SA 

SPIKE SAMPLE RECOVERY 
Cl~ent SAMPLE ID 

b Name SOUTHWEST_LABORATORIES_ Contract BARR. ___ _ W-08-FS 

b Code SWOK Case No 
tr~x WATER·--~----= 
Sol~ds~or Sample 0 0 

47332 SAS No SDG No 
Level (low/med} 

concentrat1on Un1ts (ug/L or mg/kg dry we1ght} UG/L_ 

Control 
L1m1t Sp1ked Sample Sample Spl.ke 

Analyte %R Result (SSR} c Result (SR} c Added (SA} 

admiurn 75-125 98 2560 48 1930 50 00 
.ead - 422 4060 - - 342 3770 - 80 00 - - -3439 4920 2987 4300 l.nc 500 00 - - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

:nmnents 

FORM V (Part 1) - IN 

-
-

47332 
LOW 

%R 

100 1 
100 0 

90 4 

Q 

---- ---
--
-
-
--
-
--
-
---
-
-
---
---
--
---
-

M 

p 
p 
p-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-
--
-
--
---
-
-
-

• 

• 

• 
ED_ 000859 _ 00001631-00259 



• 
U S EPA - CLP 

6 
DUPLICATES 

CLIENT SAMPLE ID 

LCSWD 
Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ----
Lab Code SWOK_ 

Matr1x (soil/water) 

t Sol1ds for Sample 

Case No 47332 

WATER 

0 0 

SAS No SDG No 47332 

Level (low/med) _LOW_ 

% Sol1ds for Dupl1cate __ o 0 

Concentrat1on Un1ts {ug/L or mg/kg dry we1ght) UG/L_ 

Control 
Analyte L11n1t Sample (S) c Dupl1cate (D) c RPD Q M 

Cadmium_ 53 4970 52 1510 2 5 - p 
83 7580 - 9200 - - 4- -Lead 80 3 p-

Z1nc 543 5690 - 533 5610 - - 9- - p-1 - - - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -
- - - -
- - - -- - - -- - - -
- - - -
- - - -- - - -
- - - -
- - - -
- - - -- - - -- - - -
- - - -- - - -
- - - -- - - -- - - -- - - -- - - -- - - -
- - - -- - - -- - - -

FORM VI - IN 

• 
JO 

ED_ 000859 _ 00001631-00260 



U S EPA - CLP 
6 

DUPLICATES 
CLIENT SAMPLE ID 

W-08-FM 
ib Name SOUTHWEST_LABORATORIES_ 

ib Code SWOK_ 

itr1x (so1l/water) 

Sol1ds for Sample 

Case No 

WATER 

0 0 

47332 

Contract BARR ---
SAS No SDG No 

Level (low/med} 

% Sol1ds for Dupl1cate 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

Control 
Analyte L1m1t Sample (S) c Dupl1cate (D) c RPD 

Cadm1um_ 98 2560 97 8980 0 4 
422 4060 - 410 7750 - -2 -

Lead 8 
3439 4920 - 3384 5560 - -Z1nc 1 6 - - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

FORM VI - IN 

47332 

LOW 

0 0 

Q M 

- p 
- -p - -p 
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

31 
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• 

• 
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U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

SOUTHWEST_LABORATORIES 

Lab Code SWOK __ 

Sol1d LCS Source 

Case No 47332 

Aqueous LCS Source EPA0392 __ 

Contract 

SAS No 

BARR. __ _ 

SDG No 47332 

Aqueous (ug/L} Sol1d (mg/kg) 
Analyte True Found %R True Found c Ll.ml.tS %R 

Cadmium so 0 53 so 107 0 
Lead - -so 0 -83 76 104 7 - -
Zl.nC ~00 0 ---"S43 57 108 7 - -

- -------
--
--• --
-----
-
--
-
---------

FORM VII - IN 

• 
32 
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U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

Lb Name SOUTHWEST_LABORATORIES ___ 

Lb Code SWOK_ 

>l~d LCS Source 

Case No 

~eous LCS Source EPA0392 ____ _ 

47332 

Contract 

SAS No 

BARR. __ _ • SDG No 47332 

Aqueous (ug/L) Sol~d (rng/kg) 
Ulalyte True Found %R True Found c L~rn~ts %R 

,adm~um so 0 52 15 104 3 
.Jead -- -so 92 101 1 - -80 0 
~~nc -500 0 --533 56 106 7 - -

- - -
-
-
-
-
-
-
-
-
-
-
-
- • -
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-

FORM VII - IN 

• 
J3 

ED_ 000859 _ 00001631-00263 



• 
U S EPA - CLP 

8 
STANDARD ADDITION RESULTS 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR:...._ __ 

Lab Code SWOK Case No 47332 SAS No SDG No 47332 

Concentrat1on Units ug/L 

EPA 
Sample An 0 ADD l ADD 2 ADD 3 ADD F1nal 

No ABS CON ABS CON ABS CON ABS Cone r Q 
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- --== - -
- -
- -
- -
- -- -
- -
- -- -- -
- -
- -
- -- -
- -
- -
- -
- -
- -

FORM VIII - IN ILM02 l 

• 
ED_000859_00001631-00264 



U S EPA - CLP 
9 

ICP SERIAL DILUTION 
Cl1ent SAMPLE ID 

W-08-FL • lb Name SOUTHWEST_LABORATORIES_ Contract BARR 

lb Code SWOK 

1tr1x (so1l/water) 

Analyte 

Cadmium_ 
Lead 
Z1nc 

Case No 47332 SAS No 

WATER 

Concentrat1on Un1ts ug/L 

Ser1a1 
In1t1al Samfle D1lut1on 

Result (I c Result (S) 

48 19 50 42 
342 38 - - 354 38 -- - -2987 43 3346 41 - - -

-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
--
-
-
-
-
--
-
-
-
-

FORM IX - IN 

---
SDG No 47332 

Level (low/med) LOW 

% 
D1ffer-

c ence Q M 

4 6 - p - --3 - - p-5 - -r2 0 - E p-
- - - -- - -- - -
- - -- - -- - -
- - -
- - -- - -
- - -
- - -
- - - • - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -- - -
- - -

• 
ED_000859_00001631-00265 



U S EPA - CLP 
10 

Instrument Detect1on Lim1ts (Quarterly) 

~Name SOUTHWEST LABORATORIES 
Lab Code SWOK -case No 47332 
ICP ID Number - TJA_ET2 __ 
Flame AA ID Number 
Furnace AA ID Number 

Wave-
length Back-

Analyte (nm) ground 

Cadmium 226 so -Lead - -220 35 
Z1nc -213 86-

• 

Conunents 

Contract 
SAS No 
Date 

CRDL 
(ug/L) 

6 -10 
20--

FORM X - IN 

• 

BARR. __ _ 

01/09/01 

IDL 
(ug/L) M 

0 3 p-
1 6 p-
1 6 p -------------------------------------------------

SDG No 47332 

ED_000859_00001631-00266 



U S EPA - CLP 
11A 

ICP Interelement Correct1on Factors (Annually) 

:tb Name SOUTHWEST_LABORATORIES_ Contract BARR ---
ili Code SWOK Case No 47332 SAS No SDG No 

:P ID Number TJA ET2 --- Date 12/22/00 

Wave- Interelement Correct1on Factors for 
length 

Analyte (nm) Al Ca Fe Mg 

:adm1um 226 50 0 0000000 0 0000000 0 0000830 0 0000000 
Lead - -220 35 - - 0 0005180 -0 0000000 - - 0 0000780 - 0 0000000 -Z1nc 213 86 - 0 0000000 0 0000000 - - 0 0000820 - 0 0000420 - - - - - - -

omrnents 

FORM XI {Part 1) - IN 

• 
47332 

BA -
0 0000000 - 0 0000000 - 0 0000000 -

• 

• 
37 

ED_000859_00001631-00267 



U S EPA - CLP 
llB 

• ICP Interelement Correct1on Factors (Annually) 

Lab Name SOUTHWEST_LABORATORIES ___ Contract BARR. ____ __ 

Lab Code SWOK Case No 47332 SAS No SDG No 

ICP ID Number TJA ET2 __ Date 12/22/00 

Wave- Interelement Correctl.on Factors for 
length 

co_ Analyte (nm) CR cu_ MN -
Cadmium 226 so -0 0001570 0 0000000 0 0000000 0 0000000 
Lead -- -220 35- -0 0012700 - 0 0000000- -o 0000000 -o 0000000 -Z1nc :213 86= 0 0000000 0 ooooooo: -o 0005230 -o 0000000 - -

• 

Comments 

FORM XI (Part 2) - IN 

• 

47332 

NI -
0 0000000 - 0 0000000 -0 0041950 -

ED_000859_00001631-00268 



U S EPA - CLP 
llB 

ICP Interelement Correct1on Factors (Annually) 

~ Name SOUTHWEST_LABORATORIES __ _ Contract BARR ------
~ Code SWOK Case No 47332 SAS No SDG No 

P ID Number TJA ET2 ____ _ Date 12/22/00 

Wave- Interelement Correct1on Factors for 
length 

Analyte (nm) sc SN TI v - - - --
adm1um 226 50 0 0000000 0 0000000 0 0000000 0 0000000 - - - - - -=-o -=-o _,ead 220 35 0 0000000 0 0000000 0005590 0002600 - 86- - - -'1nc 213 0 0000000 0 0000000 0 0000000 0 0000000 - - - - - -

lmrnents 

FORM XI (Part 2) - IN 

• 
47332 

---

• 

• 
ED_000859_00001631-00269 



U S EPA - CLP 
12 

• ICP L~near Ranges (Quarterly) 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47332 SAS No SDG No 47332 

ICP ID Number TJA ET2 __ Date 06/18/01 

Integ Concentrat~on 
T~me (ug/L) 

Analyte (sec ) M 

Cadm~um 15 00 10000 0 --p-
Lead - -15 00 60000 0 - -p-
Z~nc - 15 00 10000 a= -p-

--
--
--------------

• -------------------------------------
Comments 

FORM XII - IN 

• 
ED_000859_00001631-00270 



U S EPA - CLP 

13 
PREPARATION LOG • ~ Name SOUTHWEST_LABORATORIES Contract BARR ----

ab Code SWOK Case No _47332 SAS No SDG No 47332 

ethod P 

EPA 
Sample PreparatJ.on WeJ.ght Volume 

No Date (gram) (mL) 

LCSW 08/20/01 50 
LCSWD -08/20/01- --so-
PBW -08/20/01- so-
W-01-F -08/20/01- --so-
W-01-U -08/20/01- --so-
W-02-F -08/20/01- -- --50 
W-02-U -08/20/01- --so-
W-03-F -08/20/01- -- --50 
W-03-U -08/20/01- --so-
W-04-F -08/20/01- --so-
W-04-U -08/20/01- -- --50 
W-05-F -08/20/01- --so-
W-05-U -08/20/01- so-
W-06-F -08/20/01- --so-
W-06-U -08/20/01- --so-
W-07-F -08/20/01- --so-
W-07-U -08/20/01- --so-
W-08-F -08/20/01- --so-
W-08-FM -08/20/01- --so-
W-08-FS =08/20/01= so--- -

• 

FORM XIII - IN ILM02 1 

• 
41. 

ED_000859_00001631-00271 



• 
14 

ANALYSIS RUN LOG 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK __ Case No 47332 SAS No 

Method P_ 

SDG No 47332_ 

Instrument ID Number TJA ET2 __ _ 

Start Date 08/22/01 End Date 08/22/01 

Analytes 
ClJ.ent 
Sample D/F TJ.me %- R c p z 

No D B N 

so ---r 'lf951 X X x - - - - - - - - - - - - - - - - - - -
s - 1 1001 X X X - - - - - - - - - - - - - - - - - - -
s - 1 1006 X X X - - - - - - - - - - - - - - - - - - -
ICV - 1 1011 X X X - - - - - - - - - - - - - - - - - - -
ICB - 1 1016 X X X - - - - - - - - - - - - - - - - - - -
CRI - 1 1021 X X X - - - - - - - - - - - - - - - - - - -
ICSA - 1 1036 X X X - - - - - - - - - - - - - - - - - - -
ICSAl3 -1 1041 X X X - - - - - - - - - - - - - - - - - - -
CCV 1 1046 X X X - - - - - - - - - - - - - - - - - - -
CCB =1 1051 X X X - - - - - - - - - - - - - - - - - - -
PBW 1 1056 X X X - - - - - - - - - - - - - - - - - - -.R -1 1100 X X X - - - - - - - - - - - - - - - - - - -

wt5 1 1105 X X X - - - - - - - - - - - - - - - - - - -
1-U - 1 1110 X X - - - - - - - - - - - - - - - - - - -

W-01-F - 1 1115 X X - - - - - - - - - - - - - - - - - - - -
W-02-U - 1 1120 X X x - - - - - - - - - - - - - - - - - - -
W-02-F - 1 1124 X X X - - - - - - - - - - - - - - - - - - -
W-03-U - 1 1129 X X X - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -zzzzzz - 1 1152 
CCV =1 1157 X X X - - - - - - - - - - - - - - - - - - -
CCB 1 1202 X X X - - - - - - - - - - - - - - - - - - -
W-0~-P - 1 1206 X X X - - - - - - - - - - - - - - - - - - -
W-04-U - 1 1211 X X - - - - - - - - - - - - - - - - - - -
W-04-F - 1 1216 X X - - - - - - - - - - - - - - - - - - - -
W-05-U - 1 1221 X X - - - - - - - - - - - - - - - - - - - -
W-05-F -1 1226 X X x - - - - - - - - - - - - - - - - - - -
W-06-U -1 1230 X X X - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -W-06-F 1 1235 X X X 
zzzzzz -1 1258 - - - - - - - - - - - - - - - - - - -
CCV -1 1303 X X X - - - - - - - - - - - - - - - - - - -
CCB -1 1308 X X X - - - - - - - - - - - - - - - - - - -
W-07-U -1 1312 X X X - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

• 

- -
- -- -
- -- -
- -- -
- -
- -- -
- -
- -
- -
- -- -- -- -- -- -
- -
- -
- -- -
- -- -
- -
- -
- -- -
- -
- -- -- -
- -

ED_000859_00001631-00272 



14 
ANALYSIS RUN LOG 

ili Name SOUTHWEST_LABORATORIES Contract BARR 
~-- • 

ili Code SWOK Case No 47332 SAS No 

Method P 

SDG No 47332 

'lStrument ID Number TJA ET2 __ _ 

:art Date 08/22/01 

Cll.ent 
Sample D/F TJ.me 

No 

N-07-F --y 1317 
rl-08-F --1 1322 
rl-08-FS -1 1327 
rl-08-FM 1 1332 
rl-08-FL -5 1336 
zzzzzz --1 1400 
:cv 1 1405 
:CB --1 1410 
ri-01-U -5 1445 
fl-01-F -5 1455 
ri-04-U 5 1500 
ri-04-F -5 1504 
ri-05-U -2 1509 
zzzzzz 1 1523 
:cv --1 1.528 
:CB 1. 1533 

-- --
- --
-- --
- --
-- ---- --
-- --
- --
- --
- ---- --
- --
-- --
- --
- --
- --
- --

% R C P Z 
DB N 

End Date 08/22/01 

Analytes 

xxx-----------------------xxx--------------------xxx-----------------------xxx--------------------XXX----------------------- XXX ____________________ _ 
---xxx--------------------x--------------------x--------------------x---------------------

==i====================,.------ --------------------XXX ____________________ _ 
---xxx---------------------
---------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FORM XIV - IN 

• 
13 

ED_000859_00001631-00273 



Chain-of-Custody 

• 

• 

• 
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II .. 
CHAIN OF CUSTODY RECORD SAMPLING FIRM I CLIENT C!NTACT 

1 

rHONE NUMBER 

$0\.rf" ~.A-- w~r Sw<r\5 r.l"'\_ ?00 -b32..- l-21-1 
SouTHWEST LAaoRATORY oF OKLAHOMA, INc 

P 0 or PROPOSAL NUMBER II PROJECT NAME (, 61 / / 
1700 W Alb.uy B•olu A.._ OldAioou 74012 1421 ZS/8 '/CJt!JCt } P'f3 'R 1 v'e(" rol\1 )>.e .J" 2.5 B" 00 1' i'JS' ClJj' Ofliu 918 271 28'8 Fu918-U1 2'99 - I ANALYTICAL TESTS REQUESTED I 

SAMPLER (Signature) f!_ -A_ L I ~ 
J ~Z-

"'"' ~ )P _, -
NUMBER OF 

REMARKS SAMPLE NO DATE TIME COMP GRAB LOCATION MATRIX CONTAINERS 

w-,J-~ 1/IS/OJ 'LU>f' 1(. '\J""-kt ' "' 
sw "r'#> 601 ° vJf /Y),rt~Jt\vY"\ Pef.eJ,*' 

'W-f>I-F 1/1s/o1 z.•vr 'f... I l '1-.. u ~Jo-1(' 1 '17''-
<J/,slol \ " 

w /n..v.. Lz. to A 'f. I X.. 

~~2 p 1/15((), 12 . .' J9 9 ~ I I 1- ~ l/N J...~ ~ q_~sJ,~ ... 
WtfJu. 'f/lt;fo\ u•l.D A A. ) I )I.. ~ ~ ~r'?~,f o-!.. De~c.J.,cn.-t 
rJ,o~ f t:t,l,s/"\ 1-1 2-'> A ~ t ")(.. c... """' l-s a(f 
tJO'IVJ 1/r~l c:ot t 'tf p )\ I X t.J.~/J Sev~"_Lc:P\ <rctJ 632.- Z-211-
'r/-Of f "~(IS/ orj I "l? f' ')(., 

I I X 
w-05 1A 3{15/ol 2..'05 p ~ I X 
w-os F 7/15/ d( '2.. c>S f { I I "' w-a ~ 111Sl dl tJ •U A ~ } l 

>< I 

w-06 F \{JJ{ol ,,~~ X I 'f.. 

w'-orv... ~/IS! o( to*'~ X I '/.. 
Ill~ F '#_Ill tJJ to 'JJ A "' j_ \ }. 

w'-uor, \t '&/ ti 0 l II 1P P\ '}, J I "-
v--<>~ F l~t.S/ ol 11 ~~ ~ "t/7 I .J. 

TIME RECEIVED BY (Signature) RELINQUISHED BY (Signature) DATE TIME RECEIVED BY (Signature) 

TIME RECEMD BY (Signature) REUNQUISHED BY (Signature) 

RELINQUISHED BY (Signature) DATE TIME RECEIVED BY (Signature) REMARKS 

[SR012 1192-m) 

• • • 
ED_000859_00001631-00275 



COOLER RECEIPT I SAMPLE LOG IN SHEET 
COOLER RECEIPT I SAMPLE LOG IN SHEET ( 115-Am W91)/II'M.-G.A 115 REV 50/GA 115-CRLOGIN F 

LAB NAME SOUTHWEST LABORATORY OF OKLAHOMA 

RECEIVED BY (PRINT NAME) JASON SPRIGGS __.,.,..., 

RECEIVEID BY (SIGNATURE) 
;;;_ 

LOGGED IN BY (SIGNATU~ 
PROJECT RIVERMINES 

EPISODE 47332 Client Sample# 
Sample 
Fraction 

I 
Assigned I 
LAB# Cooler I D 

PAGE I OF ( 

RECOOATE 08/18/01 

TIME REC 0 08 20 

LOG IN DATE 2001-08-18 08 38 

Ch~c LOT# 

I REMARKS I CONDITION 
OF SAMPLE 

H 1 ACID/ 

p ~1, BASE 

@ h -~ ~R~e-m--a~rn-s- ---------------~~~01~U~-----+I-J/~--~W~7~33~2~01~+.0~8~/1~Y0~1~1--r2P~~------~~------~ 
1 CUSTODY SEAL(S) PresenUAbsent t-:-:-::-:-:;:-----¥-+-t:-=:=::-=---l--;;;;:-;:;-;-;:~-H:-1, VH-----...;...,-..,.----~ 

SAMPLE IDELIVERY GROUPA7332 I SHIPMENT ETC 

14 Be 

14 6c 

2 CUSTODY SEALS NOS 
N/A 

Intact/ Broken ~-01 F I 147332 02 08/17/01 1 I 'v 
~r.~ . ..()~2~U~----~+---~147=3~32~0~3--r-08~/~17~/0~1~1~~~r-~~------~~~------~ 14 6c 

~ 02 F ~7332 04 08/17/01 1 I t : 14Bc 

---------- w 03 u I !47332 05 08/17/01 1 ' ~ 41 14Bc 
3 CHAIN-OF CUSTODY 

Sealed In Plastic? 
Taped To Lid? 

ProperlY' Filled Out 
(Ink Signed ETC )? 

4 AIRBILL 

14 Be 
l PresenUAbsent ~ .. ,-;;;;;;-;;------t--b:;;;;;;;-;;-;;---r;:;;~;;n;-.--1--.f-ft------h-:-=:----~ 

Yes/ No r•• 03 F 147332 06 08/17/01 1 ~ : 

14 Be 
I 

~No ~~~-~~u~-----+~r-~~~7~33~2~0~7~1~08~/~17~/0~171-,~~\.~~-------+~~------~ 

~No 

A1rBIII Sticker 

W-04-F 

IW 05-U 

PresenUAbsent ~ 05-F 

I 147332 08 08/17/01 1 r 
r· I t, 14 6c 

: 147332 09 ~08/17/01 1 ~ 1 ~ I 146c 

1 147332 1o 1 o8/17/o1 1 ~ [ 14 6c 
5 AIRBILI- NO 

• 7901133728379 ------
wos-u I ~7332 11 o8/17/o1 1 : ( 

I 147332 12 os/17/01 1 I .' ~-06F 

I 6 COOLER CONDITIONS 
Enough lee? 

Type of Ice? 

Type of Packmg? 

I 7 SAMPiiE TAGS 
I 

8 SAMPU.E CONDITION 
Bottles Sealed In 
Separat~ Plastic Bags? 

Correct Containers Used 
For Tests Indicated? 

Correct Preservative? 

I 9 Does lnfonnatlon on Custody 
Records Labels Tags Agree? X!!!LNo 

0 RAD SCREEN WITH GIEGER 

~-07 u I [47332 13 08/17/01 1 I ~~ 

I 
I I~ 

I I 
I 

• 

COUNTER? 

11 P 0 Called? 

I i' 
Yev~N=or-----------+-----r-------~------~--~--------~~~-------
Yes/~No:a ..... _____ ___:l ____ j_ __ _j_ ___ ..._j_ ___ _;__ __ .....::::... _ ___~ 

I 
dontact PO and attach record or rnolution 

(gil Sample Fractions B=SV GCIMS V= VOA GCIMS or GC P=Pestlclda H=Ha~lclda D•Dioxln A=Air l=lnorganlcs C=Cyantda M=Metals R=Radiochemrstry 
~ Note samphts w!lh bubbles under remarlls aectlon 

,4t,§tu#i' 
ED_000859_00001631-00276 



• SOUTHWEST LABORATORY 
OF OKLAHOMA, INC. 

August 29, 2001 

Greg Patton 
BARR ENGINEERING 
3236 Emerald Lane 
Jefferson C1ty, MO 65109 

Project/Location 
SDGID 
SWLO ID 

Dear Mr Patton 

RIVERMINES 
47333 
47333 01 - 47333 15 

RECEIVED 
~E? -4 2001 

BARR 
ENGINEERING CO 

Enclosed please find the forms package for a port1on of your water samples rece1ved 
August 18 2001 for the above-referenced project 

Thank you for choos1ng Southwest Laboratory If you should have any questions or 
requ1re add1t1onal~nformatlon, please do not hes1tate to call 

• Sincerely, 

• 

Randy Staggs 
Project Officer 

RES/sle 

Enclosure 

We certify that the followmg report meets all requrred NELAC reportmg standards as spec1fied m NELAC 
5 13 July 1 1999 Any dev1at1on or var1ance IS noted m the case narrat1ve(s) and estunated uncertamt1es 
regardmg these analyses are presented m the Quahty Control Sectton ofth1s report 
1700 WEST ALBANY. BROKEN ARROW OK 74012 1421 • OFFICE (918) 251 2858. FAX (918) 251-2599 

ED_000859_00001631-00277 



SOUTHWEST LABORATORY OF OKLAHOMA, INC 
1700 West Albany I Broken Arrow Oklahoma 74012/ Office {918) 251 2858/ Fax {918) 251 2599 

SDG NARRATIVE 

CONTRACT BARR 
SDG 47333 

INORGANIC METAL FRACTION 

DATE August 28, 2001 
EPISODE NO 47333 

Thrrteen water samples plus one matnx spike and one matnx spike duphcate were subnutted for 
ICP analysts No maJor problems occurred dunng the dlgesbon or analysts of these samples 
Please see the DC-I (Sample Log-In Sheet) for sample conditions and cooler temperatures at 
receipt The sample's analyses were completed according to the followmg 

SWLSOP# 
SWL-IN-205 

Method SOP 1s based 
SW846 3010A /6010B 

The cover page of the Inorgamc Analyses Data Package cross-references chent and laboratory 
sample ID's Manual mtegration was not used for the data presented m thts lnorgamc Analyses 
Data Package 

lmtial and Contmumg Calibration Checks No problems 

Lmeanty near the CRDL (CRA & CRI) All elements were Wlthm QC hnuts 

Preparation Blank Zmc showed low level concentrations below the Contract Reqwred 
Detection L10Ut m the Preparation Blank No acnon reqwred 

Lab Control Spikes No problems 

Matnx Spikes No problems 

Duphcate(s) (LCSD and MSD) No problems 

Senal Dilution (ICP) No problems 

Smcerely, 

r)t:;;; ;t.Jt,_ 
Steve L Markham 
Inorgamc Program Manager 

• 

• 

• 1 

ED_000859_00001631-00278 



U S EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

.Name 

Lab Code 

sow No 

SOUTHWEST_LABORATORIES_ 

SWOK_ 

SW846_ 

Case No 

EPA Sample No 
BW-01-F ___ _ 

-BW-01-U ·----W-08-U ------W-09-F 
-w-og-u·---
-w-10-F 
-w-10-u-----
-w-11-F .-----W-11-U 
-W-12-F.----
-W-12-U 
-W-13-F ----
-w-13-u·----
-w-oe-us 
-w-oe-UM·---

47333 

Contract BARR. __ _ 

SAS No 

Lab Sample ID 
47333 12 

-47333 11·---
-47333 13 __ _ 
-47333 02. __ _ 
-47333 01 
-47333 04·---
-47333 03 __ _ 
-47333 06 __ _ 
-47333 OS -47333 08 __ _ 
-47333 07 __ _ 
-47333 10 __ _ 
-47333 09 -47333 14...,.S __ _ 
=47333 15SD. __ 

• Were ICP ~nterelement correct1ons appl1ed ? 

Were ICP background correct~ons appl~ed ? 
If yes - were raw data generated before 
appl~cat~on of background correct~ons ? 

Comments 

SOG No 47333 

Yes/No YES 

Yes/No YES 

Yes/No NO 

____ BATCH_ID_NUMBER_-_ICP _010820I3 ___________________________________ __ 

I cert1fy that th~s data package ~s 1n compl1ance w1th the terms and 
cond1t1ons of the contract, both techn~cally and for completeness, for 
other than the condit~ons deta1led above Release of the data conta~ned 
1n th1s hardcopy data package and 1n the computer-readable data subm~tted 
on d1skette has been author1zed by the Laboratory Manager or the 

::::::::: de~ by the f::::w~ngs::::a:ur:arkham 
Date &A,/al/of T1tle Inorgan~cs Program Manager 

• COVER PAGE - IN ILM04 0 

2 

ED_000859_00001631-00279 



U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

BW-01-F 
ab Name SOUTHWEST LABORATORIES Contract BARR ____ __ 

ab Code SWOK Case No 47333 SAS No SDG No 47333 

atr~x (so~l/water) WATER 

evel (low/med) LOW 

Lab Sample ID 47333 12 

Date Rece~ved 08/18/01 

Sol~ds 0 0 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) UG/L_ 

CAS No Analyte Concentrat~on c Q M 

7440-43-9 Cadm~um 0 30 ij p -- -7439-92-1 Lead 1 6 u p -7440-66-6 Z~nc 2 1 B p -
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- -
- -
- --
- --
- -
- -
- -
- -
- -
- -
- -

')lor Before COLORLESS Clar~ty Before CLEAR Texture 

Jlor After COLORLESS Clar~ty After CLEAR Art~facts 

.)tnments 

FORM I - IN ILM02 1 

3 

• 

• 

• 
ED_000859_00001631-00280 



U S EPA - CLP 

1 EPA SAMPLE NO 

• INORGANIC ANALYSES DATA SHEET 

BW-01-U 
Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

Lab Code SWOK Case No 47333 SAS No SDG No 47333 

Matr~x (so~l/water) WATER 

Level (low/med) LOW 

Lab Sample ID 47333 11 

Date Rece~ved 08/18/01 

%' Sol~ds 

• 

Color Before 

Color After 

Comments 

• 

0 0 

Concentrat~on Un~ts {ug/L or mg/kg dry we1ght} UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 

Cadmium 0 30 u 
Lead 1 6 u 
Z1nc 4 3 B 

-
-
-
-
---
-
-
--
--
-
-
-
-
--
-
--

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p -p -p -
-
-
-
-
-----
-
-
---
-
-
---
--
-
Texture 

Art1facts 

ILM02 1 

ED_000859_00001631-00281 



U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

W-08-U 
ab Name SOUTHWEST_LABORATORIES Contract BARR ---
ab Code SWOK Case No 47333 SAS No SDG No 47333 

atr~x (so~l/water) WATER 

evel (low /me d) LOW 

Lab Sample ID 47333 13 

Date Rece~ved 08/18/01 

Sol~ds 

olor Before 

olor After 

omrnents 

0 0 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat~on c 
-Cadm1.urn 51 3 - -Lead 365 -Z~nc 2950 -
-
--
-
-
-
-
-
-
-
--
-
-
-
-
---
-
-
-

Clar1.ty Before CLEAR 

Clar1.ty After CLEAR 

Q M 

p -p 
p-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1.facts 

FORM I - IN ILM02 1 

5 

• 

• 

• 
ED_000859_00001631-00282 



U S EPA - CLP 

1 EPA SAMPLE NO 

• INORGANIC ANALYSES DATA SHEET 

W-09-F 
Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

Lab Code SWOK Case No 47333 SAS No SDG No 47333 

Matr~x (so~l/water) WATER 

Level (low/med) LOW 

Lab Sample ID 47333 02 

Date Rece~ved 08/18/01 

%" Sol~ds 

• 

Color Before 

Color After 

Comments 

0 0 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat~on c 
-Cadm~um __ 6 4 -Lead 21 2 -Z~nc 459 -
-
-
-----
----
-
--
-
--
-
-
-
--

Clar~ty Before CLEAR 

Clar~ty After CLEAR 

Q M 

p 
p-
-p -

-
--
--
-
-
--
---
--
--
--
--
--
----
-
-
-
Texture 

Art~facts 

• FORM I - IN ILM02 1 

6 

ED_000859_00001631-00283 



U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

W-09-U 
~b Name SOUTHWEST LABORATORIES Contract BARR ·---
3.b Code SWOK Case No 47333 SAS No SDG No 47333 

atr~x (so~l/water) WATER 

evel (low/med) LOW 

Lab Sample ID 47333 01 

Date Rece~ved 08/18/01 

Sol~ds 

olor Before 

olor After 

omments 

_o o 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat~on c 
-Cadm~um 6 3 -Lead 25 2 -

Z~nc 417 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-

Clar1ty Before CLEAR_ 

Clar1ty After CLEAR_ 

FORM I - IN 

Q M 

p 
-p -p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

ILM02 1 

• 

• 

• 
7 

ED_000859_00001631-00284 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES___ Contract BARR ____ __ 

Lab Code SWOK Case No 47333_ SAS No 

EPA SAMPLE NO 

W-10-F 

SDG No 47333 

Matr1x (8011/water) WATER 

Level (low/med) LOW 

Lab Sample ID 47333 04 

Date Rece1ved 08/18/01 

% Soll.dS 

• 

Color Before 

Color After 

Comments 

• 

_o o 

Concentratl.on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
-Cadm1um 23 8 

Lead 133 --Z1nc 1670 -
----------------
-
-----

Clar1ty Before CLEAR_ 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p 
p-
p -
-
-
-
-
--
-
-
---
-
-
----------
-
Texture 

Art1facts 

ILM02 1 

ED_000859_00001631-00285 



U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

W-10-U 
ab Name SOUTHWEST_LABORATORIES Contract BARR ---
ab Code SWOK Case No 47333 SAS No SDG No 47333 

atr~x (so~l/water) WATER 

evel (low/med) LOW 

Lab Sample ID 47333 03 

Date Rece~ved 08/18/01 

Sol~ds 

olor Before 

olor After 

ornrnents 

0 0 

Concentrat~on Un~ts (ug/L or mg/kg dry we~ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat~on c 
-Cadm~um 25 7 - -Lead 242 -Z~nc 1760 -
-
-
-
-
-
-
-
-
-
--
-
-----
-
-
-
-
-

Clar~ty Before CLEAR 

Clar~ty After CLEAR 

FORM I - IN 

Q M 

p -p -p -
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art~facts 

ILM02 1 

• 

• 

• 
ED_000859_00001631-00286 



• 
U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47333 SAS No 

EPA SAMPLE NO 

W-11-F 

SDG No 47333 

Matr1x (8011/water) WATER 

Level (low/med) LOW_ 

Lab Sample ID 47333 06 

Date Rece1ved 08/18/01 

% Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

0 0 

Concentrat1on Units (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadm1um_ 2 8 a 
Lead 1 6 u 
Z1nc 480 -----------------------

Clar1ty Before CLEAR 

Clarity After CLEAR 

FORM I - IN 

Q M 

p -p -p 

-------------------
--
-
Texture 

Art1facts 

ILM02 1 

10 

ED_000859_00001631-00287 



U S EPA - CLP 

1 EPA SA.."1PLE NO 
INORGANIC ANALYSES DATA SHEET 

W-11-U 
3.b Name SOUTHWEST_LABORATORIES Contract BARR ·---
3.b Code SWOK Case No 47333 SAS No SDG No 47333 

3.tr1x (8011/water) WATER 

=vel (low/med) LOW 

Lab Sample ID 47333 OS 

Date Rece1ved 08/18/01 

Sol1ds 

olor Before 

olor After 

omments 

0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadm1um 4 1 B -Lead 3 2 B 
Z1nc 495 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p 
-p 

p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

ILM02 1 

11 

• 

• 

• 
ED_000859_00001631-00288 



U S EPA - CLP 

l EPA SAMPLE NO 

• INORGANIC ANALYSES DATA SHEET 

W-12-F 
Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ___ __ 

Lab Code SWOK Case No 47333 SAS No SDG No 47333 

Matr1x (so11/water) WATER 

Level (low/med) LOW __ 

Lab Sample ID 47333 08 

Date Rece1ved 08/18/0l 

%" Sol1ds 

• 

Color Before 

Color After 

Comments 

• 

0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-l 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 

Cadm1um 1 1 B 
Lead 68 3 -Z1nc 47 6 -

-
--
-
--
-
--
-------
----
-
-

c1ar1ty Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p 
-p -p -

--
-
---
-
---
-
---
-----
-
-
-
---
--------
Texture 

Art1facts 

ILM02 1 

1--2-

ED_000859_00001631-00289 



U S EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ib Name SOUTHWEST_LABORATORIES Contract BARR ---
lb Code SWOK Case No 47333 SAS No 

EPA SAMPLE NO 

W-12-U 

SDG No 47333 

itr1X (so1l/water) WATER 

:vel (low/med) LOW 

Lab Sample ID 47333 07 

Date Rece1ved 08/18/01 

Sol1ds 

olor Before 

olor After 

omments 

0 0 

Concentrat1on Un1ts (ug/L or rng/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadm1um 1 5 B -Lead 109 -Z1nc 71 2 -

-
-
-
-
-
-
-
-
-
-
---
-
--
-
-
-
-
-
-

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p -p 
-p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

ILM02 1 

• 

• 

• 
ED_000859_00001631-00290 



U S EPA - CLP 

1 EPA SAMPLE NO 

• INORGANIC ANALYSES DATA SHEET 

W-13-F 
Lab Name SOUTHWEST_LABORATORIES Contract BARR ·---
Lab Code SWOK ___ Case No 47333 SAS No SDG No 47333 

Matr1x (so1l/water) WATER 

Level (low/med) LOW 

Lab Sample ID 47333 10 

Date Rece1ved 08/18/01 

%' SolJ.ds 

• 

Color Before 

Color After 

Comments 

• 
== 

0 0 

ConcentratJ.on UnJ.ts (ug/L or mg/kg dry weJ.ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte ConcentratJ.on c 
Cadm1um_ a 68 B 
Lead 1 6 u 
ZJ.nc 10 9 B 

-
----
-----
-
-
-
-
-
-------

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p 
-p -p -

-
-
-
-
-
-
----
-
-
-
--
-
-
-----
Texture 

ArtJ.facts 

ILM02 1 

J .... 14 
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U S EPA - CLP 

1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

W-13-U 
ab Name SOUTHWEST_LABORATORIES Contract BARR ·---
ab Code SWOK Case No 47333 SAS No SDG No 47333 

atr1x (S011/water) WATER 

evel (low/med} LOW 

Lab Sample ID 47333 09 

Date Rece1ved 08/18/01 

Sol1ds 

:)lor Before 

:)lor After 

jmments 

0 0 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

CAS No 

7440-43-9 
7439-92-1 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte Concentrat1on c 
Cadm1um 1 2 B -Lead 4 8 B 
Z1nc 13 7 B 

--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clar1ty Before CLEAR 

Clar1ty After CLEAR 

FORM I - IN 

Q M 

p -p -p -
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture 

Art1facts 

ILM02 1 

• 

• 

• 
ED_000859_00001631-00292 



• 
U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ·---
Lab Code SWOK __ Case No 47333 SAS No SDG No 47333 

In~t~al Cal~brat~on Source EPA-LV __ _ 

Cont~nu~ng Cal~brat1on Source IN VEN __ _ 

Concentrat1on Un1ts ug/L 

In1t~al Cal1bration Cont1nu1ng Cal1brat1on 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Cadm1um 125 0 128 34 102 7 500 0 503 66 100 7 507 53 101 5 p -- - 255 62 102 2 --500 0 - 504 84 101 - -Lead 250 0 0 506 09 101 2 p - - - - - -Z1nc 250 0 257 70 103 1 500 0 506 79 101 4 511 06 102 2 p -- - - - - -
-
-
-
-
-
-• -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• FORM II (PART 1} - IN 

16 

ED_000859_00001631-00293 



U S EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION • ib Name SOUTHWEST_LABORATORIES __ _ Contract BARR ----

ib Code SWOK Case No 47333 SAS No SDG No 47333 

1~t~al Cal~brat~on Source EPA-LV ---
)nt~nu~ng Cal~brat~on Source IN VEN ---

Concentrat~on Un~ts ug/L 

In~t~al Cal~brat~on Cont~nu~ng Cal~brat~on 

~alyte True Found %R (1) True Found %R(1) Found %R (1) M 

:::adm~um 500 0 501 98 100 4 521 25 104 2 p --500 - 501 11 100 2 - 516 -Lead 0 13 103 2 p -- - -
?:~nc 500 0 506 97 101 4 523 57 104 7 p -- - -- -

-
-
-
-
-
-
-
- • -
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM II (PART 1) - IN • 
17 

ED_000859_00001631-00294 



U S EPA - CLP 

2B 

• CRDL STANDARD FOR AA AND ICP 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

Lab Code SWOK Case No 47333 SAS No SDG No 47333 

AA CRDL Standard Source 

ICP CRDL Standard Source IN VEN -----

Concentrat1on Un1ts ug/L 

CRDL Standard for AA CRDL Standard for ICP 
In1t1al F1nal 

Analyte True Found %R True Found %R Found %R 

Cadm1um 6 0 6 36 l.06 0 ---Lead 3 0 10 59 353 0 
--20 0 ---19 86 99 Z1nc 3 --- - -

• FORM II (PART 2) - IN 

18 

ED_000859_00001631-00295 



U S EPA - CLP 
3 

BLANKS • ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR. ___ __ 

ab Code SWOK Case No 47333 SAS No 

reparat1on Blank Matr1x (so1l/water) WATER 

reparat1on Blank Concentrat1on Un1ts (ug/L or mg/kg) 

In1t1al 
Cal1b Cont1nu1ng Cal1brat1on 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

Cadm1.um 0 3 u 0 3 u 0 3 u - - -Lead 1 6 u 1 6 u 1 6 u - - -Z1.nc 1 6 u 1 6 u 1 6 u - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

FORM III - IN 

SDG No 47333 

UG/L_ 

Prepa-
rat1.on 

c Blank c M 

0 3 u 0 30 u p-- --1 6 u 1 60 u p 
6 - u -1 5 84 B p - --

- - ---
- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - ---
- - --
- - --
- - --

• 
19 
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u s EPA - CLP 
3 

• BLANKS 

Lab Name SOUTHWEST_LABORATORIES Contract BARR -
Lab Code SWOK_ Case No 47333 SAS No SDG No 47333 

Preparat1on Blank Matr1x (soil/water) 

Preparat1on Blank Concentrat1on Un1ts (ug/L or mg/kg) 

In1t1al 
Cal1b Cont1nuing Cal1brat1on Prepa-
Blank Blank (ug/L) rat1on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cadm1um 0 3 u p-- 1 6 - u - - - -Lead p - 1 6 - u - - - -Z1nc p - - - - - -- - - - - --- - - - - --
- - - - - --- - - - - --
- - - - - --
- - - - - --

• - - - - - --
- - - - - --- - - - - --
- - - - - --
- - - - - --- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --- - - - - -- - - - - --
- - - - - --
- - - - - -
- - - - - --
- - - - - --
- - - - - --- - - - - --
- - - - - --
- - - - - --

• FORM III - IN 

20 
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lb Name 

tb Code 

U S EPA - CLP 
4 

ICP INTERFERENCE CHECK SAMPLE 

SOUTHWEST_LABORATORIES_ Contract 

SWOK Case No 47333 SAS No 

~p ID Number TJA ET2 --- ICS Source 

Concentrat1on Un1ts ug/L 

True In1t1al Found 
Sol Sol Sol Sol 

Analyte A AB A AB -R 

Cadm1urn 0 1000 -1 931 0 93 1 -- 50 3 -- 2 - 98 4 Lead 0 49 -1000 991 6 99 2 Z1nc 0 -1 -- -- -

FORM IV - IN 

• BARR. __ _ 

SDG No 47333 

EPA-LV91 

F1nal Found 
Sol Sol 

A AB %R 

0 

• 

• 
21 

--
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U S EPA - CLP 
SA 

SPIKE SAMPLE RECOVERY • Cl~ent SAMPLE ID 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ W-08-UM 

Lab Code SWOK Case No 
Matr~x WATER 
% Sol~ds-ror Sa~m-p~l-e----~0 0 

47333 SAS No SDG No 
Level (low/med) 

Concentrat~on Un~ts (ug/L or rng/kg dry we~ght) UG/L_ 

Control 
L~m~t Sp~ked Sample Sample Sp~ke 

Analyte %R Result (SSR) c Result (SR) c Added (SA) 

Cadm~um __ 75-125 102 2380 51 3180 so 00 - 442 6390 - - -Lead - 365 1730 80 00 
3418 6920 - 8820 -Z~nc 2951 500 00 - - - -- -- -- -- -- -- -- -- -

• - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -
- -
- -- -- -

Comments 

• FORM V (Part l) - IN 

47333 
LOW 

%R Q 

-101 8 - -96 8 - -93 4 - ---
---
-------------
----
-
-
-
-
-
-

M 

p 
p--p -
-
-
-
-
-
-
-
---
---
-
-
-
----
--
-
-
-
-
-
-
-

--

J ... 22 

ED_000859_00001631-00299 



U S EPA - CLP 
SA 

SPIKE SAMPLE RECOVERY 
Cl1ent SAMPLE ID ~ 

ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR W-08-US 

ab Code SWOK Case No 47333 
atrJ.x WATER 
Sol1ds~or Sa~rn-p~l-e---=o 0 

SAS No 

-----
SDG No 

Level (low /med) 

Concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

Control 
L1m1t Sp1ked Sample Sample Sp1ke 

Analyte %R Result (SSR) c Result (SR) c Added (SA) 

:::!adm1um 75-125 109 1240 51 3180 so 00 - - 474 8160 - - 365 1730 - 80 Lead 00 - - -Z1nc 3662 3610 2951 8820 500 00 - - --- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

>mments 

FORM V (Part 1) - IN 

-
-
-

47333 
LOW 

%R Q 

-115 6 -137 1 -142 1 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

M 

p 
-p 

p -
--
--
-
--
--
-
--
-
-
-
-
-
--
-
--
-
--
-
-
--
--
-
--
-
-
--
-
--
-

23 

~ 

~ 

ED_000859_00001631-00300 



• 
U S EPA - CLP 

6 
DUPLICATES 

CLIENT SAMPLE ID 

LCSWD 
Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ____ __ 

Lab Code SWOK 

Matr~x (so~l/water) 

% Sol1ds for Sample 

Case No 

WATER 

0 0 

47333 SAS No SDG No 47333 

Level (low/rned) LOW 

% Sol1ds for Dupl1cate 0 o 

concentrat1on Un1ts (ug/L or mg/kg dry we1ght) UG/L_ 

Control 
Analyte L1m1t Sample (S) c Dupl1cate (D) c RPD Q M 

Cadm1um_ 53 9040 5~ 8500 3 9 - p 
85 5490 - - - - - -Lead 8~ 3720 5 0 p 

Z1nc 544 7950 - 526 99~0 - - - -3 3 p - - - - -- - - -- - - -- - - -- - - -- - - -- - - --- - - -- - - -- - - --- - - --- - - -- - - -- - - -- - - -- - - -- - - -- - - --- - - -- - - -- - - -- - - -- - - --- - - --
- - - -- - - --- - - --- - - -- - - -- - - -- - - -

• FORM VI - IN 

24 
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U S EPA - CLP 
6 

DUPLICATES 
CLIENT SAMPLE ID 

W-08-UM 
ili Name SOUTHWEST_LABORATORIES_ Contract BARR ---
ili Code SWOK 

~tr1x (so1l/water) 

Sol1ds for Sample 

Case No 47333 

WATER 

0 0 

SAS No SDG No 47333 

Level (low/med) LOW 

~ Sol1ds for Dupl1cate 0 0 

Concentrat1on Un1ts (ug/L or rng/kg dry we1ght) UG/L_ 

Control 
Analyte L1m1t Sample (S) c Dupl1cate (D) c RPD Q M 

Cadm1um 109 1240 102 2380 6 5 - p 
474 8160 - - -- - - p-Lead 442 6390 7 0 

3662 3610 - 3419 0000 - -- - - p-Z1nc 6 9 - - -- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -
- - - -
- - - -
- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -

FORM VI - IN 

25 

• 

• 

• 
ED_000859_00001631-00302 



U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

.Name SOUTHWEST_LABORATORIES_ Contract 

Lab Code SWOK case No 47333 SAS No 

Sol~d LCS Source 

Aqueous LCS Source EPA0392 __ 

BARR. __ _ 

SDG No 47333 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %'R True Found c L~ml.tS %R 

Cadmium 50 0 53 90 107 8 -- - 85 55 106 9 - -Lead 80 0 
-500 0 --"544 79 109 0 - -

Z~nc - - - ----------• -------------
--
-
--
-
-
-

• FORM VII - IN 

26 

ED_000859_00001631-00303 



U S EPA - CLP 
7 

LABORATORY CONTROL SAMPLE 

:ib Name SOUTHWEST_LABORATORIES Contract 

:ib Code SWOK Case No 47333 SAS No 

::>l1.d LCS Source 

~eous LCS Source EPA0392 ___ _ 

BARR. __ _ • 
SDG No 47333 

Aqueous (ug/L) Sol1.d (mg/kg) 
malyte True Found !!-R True Found c Ll.ml.tS %-R 

:adm1.um 50 0 51 85 103 7 -- --81 37 101 7 - -t...ead 80 0 
--500 -526 99 105 4 - -!:1.nc 0 - - - -

-
-
-
-
-
-
-
-
-
-
- • -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM VII - IN • 
27 

ED_000859_00001631-00304 



U S EPA - CLP 

8 

• STANDARD ADDITION RESULTS 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ---
Lab Code SWOK Case No 47333 SAS No SDG No 47333 

Concentrat1on Un1ts ug/L 

EPA 
Sample An 0 ADD 1 ADD 2 ADD 3 ADD F1nal 

No ABS CON ABS CON ABS CON ABS Cone r Q 

- -
- -
- -
- -
- -
- -
- -- -
- -
- -
- -
- -
- -

• 
- -
- -
- -
- -
- -
- -
- -
- -
- -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

• FORM VIII - IN ILM02 1 

J 28 

ED_000859_00001631-00305 



U S EPA - CLP 
9 

ICP SERIAL DILUTION 
Cl1ent SAMPLE ID 

W-08-U • ~b Name SOUTHWEST_LABORATORIES Contract BARR ·---
~b Code SWOK Case No 47333 SAS No SDG No 47333 

~tr1x (so11/water) WATER Level (low/med) LOW 

Concentrat1on Un1ts ug/L 

Ser1al % 
In1t1al Sample D1lut1on D1ffer-

Analyte Result (I) c Result (S) c ence Q M 

-Cadm1um_ 51 32 51 70 0 7 p - - - - -- - - -Lead 365 17 369 47 1 2 p - - - - -- - -Z1nc 2951 88 3094 87 4 8 p - - - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - - • - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM IX - IN • 
J ... 29 

ED_000859_00001631-00306 



U S EPA - CLP 
10 

Instrument Detect~on L~m~ts (Quarterly) 

• Name SOUTHWEST LABORATORIES 
Lab Code SWOK -Case No 47333 
ICP ID Number TJA_ET2 ____ _ 
Flame AA ID Number 
Furnace AA ID Number 

Wave-
length Back-

Analyte (nm) ground 

Cadm~um_ 226 so - -Lead 220 35 - -
Z~nc 213 86 - -

• 

Comments 

Contract 
SAS No 
Date 

CRDL 
(ug/L) 

6 -10 -20 -

• FORM X - IN 

BARR __ _ 

01/09/01 

IDL 
(ug/L) M 

0 3 p--
--1 6 p 

1 6 p --
-
-------
---------
---
---
-
-
---
-
-
---
---
---

SDG No 47333 

30 

ED_000859_00001631-00307 



U S EPA - CLP 
11A 

ICP Interelement Correct1on Factors (Annually) 

ab Name SOUTHWEST_LABORATORIES __ _ Contract BARR. ____ __ 

ab Code SWOK Case No 47333 SAS No SDG No 

CP ID Number TJA ET2 ___ _ Date 02/02/01 

Wave- Interelement Correct1on Factors for 
length 

Analyte (nm) Al Ca Fe Mg 

Cadm1um 226 so 0 0000000 0 0000000 0 00009"90 0 0000000 - -- - 0007370 - 0000000 - - 0000780 -
Lead 220 35 0 0 0 0 0000000 - - - - - - -
Z1nc 213 86 0 0000000 0 0000000 0 0000000 0 0000460 - -- - - - - -

onunents 

FORM XI (Part 1) - IN 

• 
47333 

BA -
0 0000000 - 0 0000000 - 0 0000000 -

• 

• 
31 

ED_000859_00001631-00308 



U S EPA - CLP 
11B 

• ICP Interelement Correct1on Factors {Annually) 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR ·---
Lab Code SWOK Case No 47333 SAS No SDG No 

ICP ID Number TJA ET2 __ Date 02/02/01 

Wave- Interelement Correct1on Factors for 
length 

Analyte (nm) co CR cu MN - - -
Cadm1um 226 50 -0 0001220 0 0000000 0 0000000 0 0000000 - - - - - -Lead 220 35 -0 0018900 0 0000000 0 0000000 0 0000000 - 86 - 0 0000000 -0 0000000 - - 0 0000000 - 0 0000000 Z1nc 213 - - - - - - -

Comments 

• FORM XI (Part 2) - IN 

47333 

NI -
0 0000000 - 0 0002060 - 0 0049080 -

32 

ED_000859_00001631-00309 



U S EPA - CLP 
11B 

ICP Interelement Correct1on Factors (Annually) 

3.b Name SOUTHWEST_LABORATORIES_ Contract BARR. ___ __ 

3.b Code SWOK Case No 47333 SAS No SDG No 

:P ID Number TJA ET2 ---- Date 02/02/01 

Wave- Interelement Correct1on Factors for 
length 

Analyte (nm) TL v ZN - -- - --
Cadm1um 226 50 0 0000000 0 0000000 0 0000000 - - - - 0000000 - 0000000 - - 0000000 Lead 220 35 0 0 0 - - - 0 0000000 - 0 0000000 - - 0 0000000 Z1nc 213 86 - - - - - -

omments 

FORM XI (Part 2) - IN 

• 
47333 

--

• 

• 
ED_000859_00001631-00310 



U S EPA - CLP 
12 

• ICP L~near Ranges (Quarterly) 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. __ _ 

Lab Code SWOK Case No 47333 SAS No SDG No 47333 

ICP ID Number TJA ET2 ___ _ Date 08/15/01 

Integ Concentrat~on 
T~me (ug/L) 

Analyte (sec ) M 

Cadrn~um_ 15 00 10000 0 -p -- - -p-Lead 15 00 60000 0 --ZJ.nC 15 00 10000 0 -p---
--
----------
--• ------
-----
-----
-------
----
------
--
-

Comments 

• FORM XII - IN 

~~-- ---
34 

ED_000859_00001631-00311 



U S EPA - CLP 

13 
PREPARATION LOG • ab Name SOUTHWEST_LABORATORIES Contract BARR ---

ab Code SWOK Case No 47333 SAS No SDG No 47333 

ethod P 

EPA 
Sample PreparatJ.on WeJ.ght Volume 

No Date (gram} (mL} 

BW-01-F 08/20/01 50 
BW-01-U -08/20/01- --50 -
LCSW -08/20/01- --50 -

-08/20/01- -- -LCSWD 50 
-08/20/01- --50 -PBW 

W-08-U -08/20/01- -- -50 
W-08-UM -08/20/01- -- -50 
W-08-US -08/20/01- --50 -
W-09-F -08/20/01- -- -50 
W-09-U -08/20/01- --50 -
W-10-F -08/20/01- --50 -
W-10-U -08/20/01- --50 -
W-11-F -08/20/01- --50 -
W-11-U -08/20/01- --so -
W-12-F -08/20/01- --so -
W-12-U -08/20/01- --50 -
W-13-F -08/20/01- --so -
W-13-U =08/20/01= --so --- - • 

FORM XIII - IN ILM02 1 • 
35 

ED_000859_00001631-00312 



• 
14 

ANALYSIS RUN LOG 

Lab Name SOUTHWEST_LABORATORIES_ Contract BARR. ____ __ 

Lab Code SWOK __ Case No 47333 SAS No SDG No 47333 

Instrument ID Number TJA ET2 __ _ Method P 

Start Date 08/23/01 End Date 08/23/01 

Analytes 
Cl~ent 
Sample D/F T~me % R c p z 

No D B N 

- - - - - - -so ---1 0906 X x x - - - - - - - - - - --- 0911 X - - - - - - - - - - - - - - - - - -s 1 X X --- 0916 X - - - - - - - - - - - - - - - - - -s 1 X X - 0921 X X - - - - - - - - - - - - - - - - - -ICV 1 X - 0925 X X X - - - - - - - - - - - - - - - - - -ICB 1 
CRI - 0930 X X X - - - - - - - - - - - - - - - - - -1 - 0935 X - - - - - - - - - - - - - - - - - -ICSA 1 X X 
ICSAB - 0940 X X X - - - - - - - - - - - - - - - - - -1 -- 0945 X X X - - - - - - - - - - - - - - - - - -CCV 1 
CCB - 0950 X X X - - - - - - - - - - - - - - - - - -1 --1 0954 X X X - - - - - - - - - - - - - - - - - --- 0959 X X X - - - - - - - - - - - - - - - - - -1 

WD --1 1004 X X X - - - - - - - - - - - - - - - - - --- 1009 X X - - - - - - - - - - - - - - - - - -W-09-U 1 X 
W-09-F --- 1014 X X X - - - - - - - - - - - - - - - - - -1 
W-10-U --- 1018 X X X - - - - - - - - - - - - - - - - - -1 - 1023 X X - - - - - - - - - - - - - - - - - -W-10-F 1 X 
W-11-U --- 1028 X X X - - - - - - - - - - - - - - - - - -1 
zzzzzz - 1051 - - - - - - - - - - - - - - - - - -1 
CCV - 1 1055 x x x - - - - - - - - - - - - - - - - - -
CCB --1 1100 X X - - - - - - - - - - - - - - - - - -X 
W-11-F - 1105 X X X - - - - - - - - - - - - - - - - - -1 
W-12-U ---1 1110 X X X - - - - - - - - - - - - - - - - - -

--- 1115 X X - - - - - - - - - - - - - - - - - -W-12-F 1 X 
W-13-U --1 1120 X X X - - - - - - - - - - - - - - - - - --- 1124 X X - - - - - - - - - - - - - - - - - -W-13-F 1 X 
BW-01-U --- 1129 X X - - - - - - - - - - - - - - - - - -1 X 
BW-01-F ---1 1134 X X X - - - - - - - - - - - - - - - - - -
zzzzzz --- 1157 - - - - - - - - - - - - - - - - - -1 
CCV - 1202 X x x - - - - - - - - - - - - - - - - - -1 
CCB - 1206 X X X - - - - - - - - - - - - - - - - - -1 
W-08-U ---1 1211 X X X - - - - - - - - - - - - - - - - - -

-- - - - - - - - - - - - - - - - - - -
-- -- - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

• 
36 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -- - -
- - -
- - -
- - -
- - -
- - -

ED _000859 _0000 1631-00313 



14 
ANALYSIS RUN LOG • ab Name SOUTHWEST_LABORATORIES Contract -- BARR __ _ 

ab Code SWOK Case No 47333 SAS No SDG No 47333 

nstrument ID Number TJA ET2 Method p 

tart Date 08/23/01 End Date 08/23/01 

Analytes 
Cl~ent 
Sample D/F T~me ~ R c p z 0 

No D B N 

fl-08-US --1 1216 x x x 
fl-08-UM -- 1221 X X X 1 
W-08-U --5 1226 X X X 
zzzzzz - 1 1246 
CCV --1 1251 X X :X 
CCB --1 1256 X X X 

FORM XIV - IN 

• 
37 

ED_000859_00001631-00314 



Chain-of-Custody 

• 

• 

• 
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••• 
CHAIN OF CUSTODY RECORD s~=~M~ J CLIENT C!TACT 

1 
rHONE NUMBER J+ 

LJ"i: ~"~~ ~6'52--ur 
SouTHWEST lABORATORY oF OKLAHOMA, INc 

P 0 or PROPOSAL NUM~ER II~ NAME 0 / /t I I 1700 W AlJw,y B•oku Au- OldAhiiiiA 74012 1421 
Offia 91825128'8 Fu9182512599 ?.S/'S'(/oocr /PrJ . rvc.rm,)l.e:s Z-5. -rrt CftJCf _!/5 _ oo3 

~g~ I 
I ANALYTICAL USTS RmUESTEO I I SAMPLER (Signature) 

~J~ 
z.c{2-

NUMBER OF 
REMARKS SAMPLE NO DATE TIME COMP GRAB lOCATION MATRIX CONTAINERS 

~ 0,_"' -¥i0f LJ "f5,.. -f. ~lrr ' "' 
~w <?'/6 6o 10 w / M, WlciY\ 

w 0<{-f ~Irs/~, (I' tf~ A t / ' " p./ech.~ L ~ b ./ 1/ ~/L-
v-fd-\.{ ?r/t4ol lf c:d A ;( \ I -J.. 

w-ICJ- ~ -r/f-,/DI ll ctl .t ')(._ I ~ ~I ~(Jd ~".,.v ~--q llt:'s"j_th.J 
~-II L\. 'f/15/DI 1 ftJ A y... I ~ ~h. mefVJ1' "'CI"\.V p • .fcc.J,v.., 
w-tt p '1/ts-/o, q ''ftJ .+ :f.. \ 'A L I """I .J..r r- ({ 

\tiH2. \A 1./t4oJ to sc>~ ~ \ .J. W..,ld Scv~..-o'"'"'\ ~ (?L ..... zz_}:r 
w /t. F '6/t~lol lO '~J"' )(. \ ~ 
w-13 u. 'tks/Dt 1' 5l)"' j... l "' iw-1'> F <T/ts/,, .1f~c;) 4 -/... I j... 

6Wol l{ ~/rs/()( 1- jf .p tp(. I -J.. 

BWOI F ~I fS/6, ,_ ~5 r .,.... ~ r; I .J.. 

TIME RECEMD BY (StgnaluTB) RELINQUISHED BY (Stgnature) DATE TIME RECEIVED BY (Stgna lure) 

TIME RECEMD BY (Signature) RELINQUISHED BY (Signature) 

RELINQUISHED BY (Signature) DATE TIME RECEMD BY (Signature) REMARKS 

I 

• • 
(SR012 1192..(JJ] 

• 
ED_000859_00001631-00316 



COOLER RECEIPT I SAMPLE LOG IN SHEET 
COOLER RECEIPT I SAMPLE LOG-IN SHEET ( 115-ATT2.WB1) I S'M.-GA-115 REV 50 I GA-115-CRLOGIN-F 

LAB NAME SOUTHWEST LABORATORY OF OKLAHOMA PAGE_j_oF L 
RECEIVED BY (PRINT NAME) ,.."" .... .-."'~ REC'D DATE 08/18/01 

~ .---:? 

RECEIVED BY (SIGNATURE) < / 
-x ......... TIME REC D 08 20 

LOGGED IN BY (S )~~ ~ LOG-IN DATE 2001-08-18 08 51 

PROJECT RIVERMINES v 1) -- REMARKS 
ACID/ 

Sample Assigned pH 
BASE 

CONDmON 
EPISODE 47333 Client Sample # Fraction LAB# Cooler I D lche~ OF SAMPLE 
SAMPLE DELIVERY GROUP 47333 @ ~ II,,~T# SHIPMENT ETC 

r·U1111QII\I:t IW09-U 
W\ 

147333 01 1 o8118J01 1 ,, " 146c 
1 CUSTODY SEAL(S) Present/Absent 

Intact/ Broken IW-09 F [47333 02 [08/18/01 1 bv 14 6c 

2 CUSTODY SEALS NOS W10-U [47333 03 I 08/18/01 1 
\J 

146c 
N/A 

IW 10 F [47333 04 087187011 
, 

14 6c 
'-I 

1W 11 u [4733305 08/18/01 1 { 14 ec 
3 CHAIN OF CUSTODY Present/Absent \., 

Sealed In Plastic? ~No 
IW 11 F ~7333 06 08/18/01 1 ~ 146c 

Taped To Lid? Yea/No 1W 12 u 47333 07 [08/18/01 1 I / 146c 
Properly Filled Out 
(Ink Signed ETC )? ~No 

W 12 F 47333 08 108718/011 -, 7 146c 
' 

4 AIRBILL AlrBIV Sticker W13-U ~7333 09 08/18/01 1 ~ ~ 146c 

Present/Absent IW 13 F ~733310 08/18/01 1 ~ f 146c 
5 AIRBILLNO I. 

[BW01-U [47333 11 [08/181041 ~ L 146c 790133728379 

[BW01 F [47333 12 08/18/01 1 
, 

14 6c 
v 

6 COOLER CONDITIONS IW-08U [4733313 Uat IOIU 1 
\ 

14 ec 

Enough lee? Yes/No W-08U [47333 14 oal18io1 1 
, 

146c 
Type of lee? Wet v 

W-08U ~ 47333 15 08/18/01 1 ~ 14 6c 
Type of Packing? None 

( 

' 7 SAMPLE TAGS Present/~ 

' 8 SAMPLE CONDITION .!.!l1!9l Broken I 

Bottles Sealed In Leaking -......... 
i'-... Separate Plastic Bags? Yes/Ng ........... 

Correct Containers Used r-....... 
For Teats Indicated? Y!!f.No ........... 
Correct Preservative? Y!!f.No ""' SumcJent Sample? Y!!!No ~ 
Labels Comr.lete ~ D Date ....... 

!'...... Time Signa ure reservatlve? Yes/No 

VOA Samples Without Bubbles? Tttllf.!!§!: ~ 
9 Does Information on Custody "' Records Labels Tags Agree? :!!!!No " "' 
10 RAD SCREEN WITH GIEGER "' COUNTER? Yes/!ig ~ 

~1 P 0 Collod? Yelft!.Q 

Contact PO and attach ~rd of ruolutlon 
1111 Sample F111c:tlonl B=SV GCIMS V• VOA GCIMS or GC P•PIItlclde H•Hertllclda D=Dioxfn A•Air l=lnorganlcs C11Cyanlde M=Metala R=Radlochemlatry 
- Nota umplu with bubblu under 111mar1alllctlon 

~,,, Ao 
ED_000859_00001631-00317 



ProJect Name 
ProJeCt Number 
Contact Name 

Sample# 

InstructiOns 

:: 

The Doe Run Company 
Rivernnnes/Eivins Mine TaJIIngs Stte 

Geotechmcal Laboratory Sample Information 

Rlvenrunes/Elvms Mme Trulmgs Site 
25/86 009 PTS 
Ttm Skoglund 
(952) 632 2779 

Inv01cmg Deanna Selg 
Barr Engmeenng Company 
4700 West 17m Street 
MIMeapohs MN55435-4803 
(952) 832 2933 

General Descnptlon of Samples 

Boring Boring Depth 

Complete a steve analysts on all of the samples 

2 Complete a hydrometer on any sample wtth 25% or more passmg the 200 steve 

3 Complete motsture content analysis on any sample wtth 25% or more passmg the 200 steve 

4 Complete Atterberg hnuts on any sample wtth 25% or more passmg the 200 steve that shows charactenstJcs of plasUctty 

ED_000859_00001631-00318 



Gra1n S1ze D1stnbutton Job No 4263 
PROJECT R1vermmes/Eivms M1ne Tailings S1te # 25/86 009PTS 

REPORTED TO Barr Engmeenng Company Date 9-10 01 l 

X - 0..1 .- ~ .., ---,-- ----.. -.::r-, 
+ B 1 G 2 30 45 Bag Sand w/sllt and a little gravel med1um gramed (SP SM/SP) 
0 B 2 G 3 0 30 Bag Sand w/sllt and a trace of gravel med1um gramed (SP SM) 

U S STANDARD SIEVE SIZES HYDROMETER ANALYSIS (MM ) 

I GRAVEL I SAND c=: 
COARSE FINE MEDIUM FINES 

2 1 5 1 3/4 3/8 #4 
PLOT>d422 

#10 #20 #100 #200 #40 

100 ~~ITI·t+H+~ 
90 ; f 
80 

20 

10 

I, 

J ~ t . ~ t 

- ,_ 
1-

-l -

.. ,~,,.. ... ~1~. fl -1:.1-f- ,·~.:.~~~- -I ~- I :- - -.: !-- ! -~" l .:~-E--1:-
l t - - 1- - -- - - - >.... _j__ - - --

~ . 'l'tl 

l-

... J~ f - -=-,---~- -, o I .. t.. - 1.. r - -- -_-::- -- ~ 1--~--- --
1 00 60 40 20 1 0 8 4 2 1 8 6 4 2 1 075 05 02 01 005 002 001 

Gram S1ze [m1ll1meters] 

L1qu1d L1m1t (%) 

Plastic L1m1t (%) 

PlastiCity Index 

Water Content (%) 

Dry Dens1ty [pcfj 

Spec1f1c Grav1ty 

Porosity 

Organ1c Content (%) 

pH 

Shnnkage L1m1t [SLJ 

Penetrometer (tsf] 

au [psf] 
A surned V I 

OTHER TESTS 
X + [] 

I .. I_ .. IS 7 

9301 Bryant Avenue South Su1te 1 07 

Mass (gmJ 

2 

1 1/2 

3/4 

PERCENT PASSING 
X + [) 

2479 I 2038 I 2575 

X + [] 

~~I I I I 
3/81~ 
#4 I 99 1 

100 0 

93 6 
1~1 Remarks 
968 

#1 0 9 6 5 72 5 8 4 4 

#20 6 4 8 4 6 8 56 9 

#40 3 3 6 2 7 0 3 2 5 

#100 9 1 8 4 10 4 1 

#200 5 5 5 2 6 l 

• SOIL 
ENGINEERING 
TESTING INC 

Bloomington Mmnesota 55420 3436 

0) 
....-
(<) 
a 
a 

I ....-
(<) 
(!) 
..-
a 
a 
a a, 
0) 
1.{) 
ro 
a 
a a, 
0 
w 



+ 
[] 

, 

Gra1n S1ze D1stnbut1on Job No 4263 
PROJECT Rlvermmes/Eivms Mine Tailings Site # 25/86 009PTS 

REPORTED TO Barr Engmeenng Company Date 9-10 01 I 
Bonng Sample Depth Type of 
Number Number (feet) Sample So11 Classification 
82 G4 35 100 Bag Sand w/s1lt and a little gravel med1um grained (SP SM) 

83 G5 08 Bag Sand w/sllt and a little gravel medium to f1ne gramed (SP SM) 

85 G6 010 Bag Silty sand (SM) 

US STANDARD SIEVE SIZES ·-====~;;;;;;~~~=~~~~~-;;o=-==========r-- HYDROMETER ANALYSIS (MM) 
1- GRAVEL I SAND 

COARSE I FINE COARSE I MEDIUM FINE FINES 

2 1 5 1 3/4 3/8 #4 #10 #20 #40 #100 #200 PLOT>d422 
100 

-- r- -- -

90 
-- -j -1 _1- t---_: - -jl, --~- - \ - -:::- :::-:::::- -- f- ::._ :: ~---__ --l-f --t-t- - ~ : -t~ -~ -- -~:: --.: -_ - -- ---~--

80 

70 

I .. • • - I -t -_ \- \- 1- - t --" --- -
-~r--l.-1. I l ---:t--""' ---...~- l l- ·i --y- ---.--.:t - -r-•-- -- - - - - - -- -, - - -

--- - - -- - -
-- - --- r--

- -- -----
(!) 
z 60 
Ci5 
(./) 

~ 
1 t t t - t _: -:. -\ ~ _- ~ --~----.l_:_:_ - ------ __ -::- ---- ---------
:t j-- J-l-:_: + ------\ - - -- !e:::._ -- -=-=-f::"- ------ -----

f- 50 
z 
UJ 
() 
a: 40 UJ a. 

30 
- ~r.- - f r=--=- ~~ -.: --f -:- ------= : -_ ' ~~ - -- = ~--=--::-::--=-=- - =- -=-=--- ~ -=--- -- -= -
- • ---t 1--- - r -_ r- - : --- - -_ -_ i \:"- r' --- = --=: =-=-- -_- -_::- --= -=-- - =-= .: __ :::.: 

20 - -_ ~ -:f __ ~;--~~J- _-:::tt -: _-- --: : -::_ :~ -=-~~ F\:.-: :: _:: _-___ - -_-_ - :-::.- :- : :------: -=-~---
-- -t -- t- t - - ~ --F --- - - - - - f "~ '\; -- -- - - --" - - - --- -

10 

0 
=-J 

100 

Liquid Limit (%) 

Plastic Limit (%) 

Plr!lltlclty Index 

Water Content (%) 

Dry Oenalty [pcf] 

Spec1flc Gravity 

Porosity 

Organic Content (%) 

pH 

Shrinkage l.Jmrt [SL) 

Penetrometer [tsf] 

Qu [psf] 
Ao med Vol 1 

1-~ -~. t ___ i __ _ 
r- ' :::-- - - - f - -- r- -
J. t -- - -- ----

10 8 6 4 2 1 8 8 4 2 1 075 05 

OTHER TESTS 
X + [] 

4 4 ll 2 12 5 

Grain Size rmlllimeters) 

Mall [gm) 

2 

1 1/2 

3/4 

3/8 

#4 

#10 

#20 

#40 

#100 

#200 

PERCENT PASSING 
X + [) 

4375 1342 1571 

100 0 100 0 100 0 

90 6 94 4 99 0 

67 5 81 2 98 4 

43 3 53 0 97 4 

27 0 37 0 92 2 

11 4 18 3 53 5 

7 4 8 1 29 0 
""''m ..,~-, ... -. 

9301 Bryant Avenue South Su1te 1 07 
SOIL 
ENGINEERING 
TESTING INC 

02 
01 005 002 001 

X + [] 

Deo 

D3o 

D1o 

Cu 

Cc 

Remarks 

If 

Bloomington Minnesota 55420 3436 

ED_000859_00001631-00320 
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Gra1n S1ze D1stnbut1on Job No 4263 
PROJECT R1vermmes/Elvms Mme Ta1hngs S1te # 25/86 009 PTS 

REPORTED TO Barr Engmeenng Company Date 9 10 01 

Bonng Sample Depth Type of 

:.:;urtace :.:;ample \.:i { u !;) 1 !jag ;:;ana mea1um to Tine gra1nea (\:it-') 

Surface Sample G8 0 51 Bag Sand med1um gramed (SP) 

Surface Sample G9 051 Bag Sand w/sllt and a little gravel med1um gra1ned (SP SM) 

U S STANDARD SIEVE SIZES HYDROMETER ANALYSIS (MM) 

GRAVEL SAND 

COARSE FINE MEDIUM FINES 

2 1 5 1 3/4 3/8 #4 #10 #20 #40 #100 #200 PLOT>d422 
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90 

80 

70 
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a. 

30 

20 

10 

0 

I 

J j -1- I i' [' -f f\'\ ___ ,-~~-
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I < • I' .. r--• - - -' J_ I ± 
-1 :' ~ \- I - - - -1- ' • • I• t - .. t - - - - - - -.. .. I .. - .. .. 1\ ,- l- - ..... --- - - --

-t: - - - --
-:-i .:: 

-"'i ~~ ~~ 
- - -- -- --- - -- ---- - -=r _:. ----- - ' 

•• t .. - - + - t .. .. - ' .!. - .. _, __ 
' '1.: -

I 

~ t -
! l -1--

- .i ---
-:~\ 

.\ r - - - - - - -
f .. 

1 - .. 
~-&-

- - - ---
~ I' j-- .. - - - -- ---- --

I -- - ---- --- -- -

t : !- .. l -I .. ,--~-- --r ... .,. ----
:~ '~ ~ - --- -- -- - - - -- --

~ - -- -
I 

.. - - ~ - - --
- - 1 - .. - - -- -

100 
60 40 20 10 8 6 4 2 1 8 6 4 2 . 075 05 02 005 002 

1 01 001 
Gra1n Srze [millimeters] 

OTHER TESTS PERCENT PASSING 
X + [] X + [] X + [] 

L1qu1d L1m1t (%) 

Plastic L1m1t (%) 

Plasticity Index 

Water Content (%) 

Dry Density (pcf) 

Spec1f1c Grav1ty 

Porosity 

Organ1c Content (%) 

pH 

Shnnkage L1m1t (SL) 

Penetrometer [tsf) 

au [psf) 

!,.! .. I ~, 
Mm(gm(l 

1 1,: I 
47471 .... I 57091 D5o 

D3o 

D1o 

Cu 

3/4 
II c c 

3/8 100 0 100 0 100 0 I Remarks 
#4 100 0 100 0 91 2 

#10 99 8 99 8 70 0 

#20 73 4 81 0 43 9 

#40 36 1 49 7 26 3 

#100 5 6 14 8 10 5 

#200 2 3 4 0 6 8 
A aumed V I 

"'""··~ .., .. ~ ~ 

... 

9301 Bryant Avenue South Swte 1 07 ENGINEERING 
4 SOIL 

Bloomington Mrnnesota 55420 3436 
TESTING INC 
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Gra1n Stze Dtstnbutton Job No 4263 
PROJECT R1verm1nes/Eivlns M1ne Tailings S1te # 25/86 009 PTS 

REPORTED TO Barr Eng~neenng Company Date 9-10 01 I 

(!) 
z 
Ci) 
en 
0: 
f-z 
w 
(.) 
a: 
w 
0.. 

Depth Type of 

US STANOARO SIEVE SIZES HYDROMETER ANALYSIS IMM) 
GRAVEL I SAND 

COARSE FINE coARsE I MEDIUM FiNE FINES 

2 1 5 1 3/4 3/8 #4 #10 #20 #40 #100 #200 PLOT>d422 
100 

90 

80 

70 

- _-_--~ &: ;_ ._; ..:::.:: ="': -. '""" .... ----r--- - - _....:::r:-_-___ - ----
1_ =-~ - -- ==---· =-- - ~ ~ ,..,. .... - - --- ---- - - - --- --
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-.i :t.: ~ l --_ 
-~-t- 1""1 ---

- - ~ ---- -t --:--
- t --.. 
.i. - -

60 

50 

40 

- \--- -r---- --- --
L f.-- :t r : _ J. .. .. -- - - - -i ~ -- -1- - - -- --- ----- m:- - - -- ---

, ---- - -- -- ·- -- - - : .. r=i .:_ r- =-- -....::: .:: .::.:_ -~ r---::::::::.: .:.: .: -
- - - - - -- -1 - - -- ---- -- __ ..,- - ------

-t ---

--_ -1 r- -- i- :~- - - --- -= = ~-""\=-r---t--=- -==:-:::-r=--= .:~ ===~-:-::== 
- · I t .. -1-- .. .. - r---- .. .. ...... - -:-::-\- -i ........ --.. :.r: .. ::~ f-_-:: .. --- ::.. .. 

30 

20 

10 

0 

- - __ 1 ~----rl_- r--==-: - - .: -l± .. -.: :-·:;:!~~-= - --- _ _-_ .: -------=~,-
·1 t ...... --------- - - ---- - - -- --- ---- ---------- -~ .. -t:-t--' I .. .. 1-- .. .. - .. .. .... ---------- --------
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150 40 2 02 

100 10 
8 e 4 

1 
8 e 4 2 

1 
01~ o5 

01 005 002 001 

Liquid Limit (%) 

Plastic Limit (%) 

Plasticity Index 

OTHER TESTS 
X + 

83 6 

36 5 

47 l 

[] 

24 1 

16 3 

7 8 

Gra1n S1ze [millimeters] 

PERCENT PASSING 
X + (] 

1742 139 2012 
X + [] 

Deo 

D3o 

D1o 

Water Content (%) 

Dry Density [pel] 

Specific Gravity 

Porosity 

Organic Content (%) 

pH 

Shrinkage Limit [SL) 

Penetrometer [tsf) 

Qu [psi) 
All med VII I 

10 5 32 1 

2 75* 

29 0 

2 87 

Mass [gm) 

2 

1 1/2 

1 

3/4 

3/8 

#4 

#10 

#20 

#40 

#100 

#200 

100 0 

99 6 

98 5 

87 8 

64 6 

17 9 

5 7 
nutm U"'&& 

Cu 

Cc 

100 0 100 0 Remarks 
99 6 100 0 

98 4 99 9 

96 6 99 7 

95 1 99 3 

92 7 97 6 

90 6 95 2 .. ~-' 

9301 Bryant Avenue South Su1te 107 
SOIL 
ENGINEERING 
TESTING INC 

Bloomington Minnesota 55420 3436 

ED_000859_00001631-00322 



Gra1n S1ze DJstnbutJon Job No 4263 
PROJECT R1vermmes/Eiv1ns Mme Tailings S1te # 25/86 009 PTS 

REPORTED TO Barr Engmeenng Company Date 9 11 01 I 
Bonng Sample Depth Type of 

X - - - -- - ---w - -- - -,--- ....,- ----- -----·-· .. -- ... ·- ;:,- -· --- ,-- ----, 

+ B 5 G 14 70 73 Bag Sandy lean clay w/a little gravel (CL) 

0 B 6 G 15 0 43 Bag Lean clay (CL) 

U S STANDARD SIEVE SIZES HYDROMETER ANALYSIS (MM ) 

GRAVEL I SAND 

COARSE FINE COARSE MEDIUM FINES 

2 1 5 1 3/4 3/8 #4 #10 #20 #40 #100 #200 PLOT>d422 
100 

l t -j I ~~ Jlik- ·1. :1 
~- t-; ~. - - --_+_ I . -f - - - - - .... -

i l j : ~ l - : ---=t -:-_: -I \.. - t--- --· - -I r --- t • • 
90 

80 

~ ~ II I 

11 
I !~~\1 --~ -+ - -- _,. - r\- --! t= 

--- - - -· 
r 'j'" 

. I; ·I -:i ·" ·~- -- -r ..... - ,_ - - -f --- -
t ' ~ .. 1 -- - I - ,-

70 

(') 
z 60 
U5 
C/') 
<( 
a. 

50 1-z 
UJ 
(.) 
c: 40 UJ a. 

30 

20 

10 

0 

~-
I I . t - r :~ -

I I ' I I i -
-~ t. j 

~ 

T ~t=-- . 
r i 

- t - l --
1 I. 

. 
f : I I ... -

.l. 

r±--r~- ~ 1 i~; ~ 1 1 ~I -I I ll I .. 

·ll 
I 

J_ E± J r • J, ' I I 
., - J 

~ l 
-- - j-• + --

~ I .. J 
I 

't 1 
,.. ,~ - J - -

~ l ~t l -+ 
- J_ -I 

- 1 - ,- ~ I -
' - ~ r - .. 
' i I-- .. 

100 
60 40 20 10 8 6 4 

OTHER TESTS 

Lrqurd Lrmrt (%) 

Plast1c L1m1t (%) 

Plast1c1ty Index 

Water Content (%) 

Dry Densrty (pcf] 

Spect11c Gravity 

Porosity 

Orgamc Content (%) 

pH 

Shnnkage L1m1t (SL] 

Penetrometer (tsf] 

Qu (psf] 
A m d Val a 

X 

4 9 

+ 
43 2 

19 8 

23 4 

32 0 

2 75* 

9301 Bryant Avenue South Su1te 1 07 

0 
25 7 

15 1 

10 6 

24 5 

2 88 

\~ 
- -· - -· ~ - t -- _- -I 

I \ - -·- ' - - - -
r.; .. -1-- --- -- -.... I 
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\ 
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I - - -1\! 
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I -
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- I -- ....... -

- -.. -- - r -~ ~= - - -- - -- - -- j - --+ -· - - - -- - -- -- -- -·- - -- --- -- ·- -- - - - - -
2 1 8 6 4 2 ~ 07~ 05 02 

01 005 002 001 
Gram S1ze [millimeters) 

PERCENT PASSING 
X + 0 X + 0 

M~romr I 2500 I 241 I 425 ~ Dec 

D3o 
1 1,: I D1o 

Cu 

3/4 100 0 100 0 Jl c c 
3/8 100 0 93 8 I Remarks 
#4 96 0 88 0 100 0 

#10 81 3 77 7 100 0 

#20 59 6 70 9 100 0 

#40 37 3 68 1 100 0 

#100 12 1 60 5 99 6 

#200 7 1 54 8 98 2 
~SII'i'l C2122Si ISII 

4 SOIL 
ENGINEERING Bloomington Minnesota 55420 3436 
TESTING INC 
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0) 
1.{) 
ro 
a 
a a, 
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Gra1n S1ze D1stnbut1on Job No 4263 
PROJECT R1verm1nes/Eiv1ns Mine Tailings Site # 25/86-009 PTS 

REPORTED TO Barr Engmeenng Company Date 9 11 01 l 
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70 

<!l 

Depth Type of 

US STANDARD SIEVE SIZES HYDROMETER ANALYSIS (MM) e COARSE GRAV~L FINE I COARSE I s;~~IOM I FINE I FINES I 
2 1 5 1 3/4 3/8 #4 #10 #20 #40 #100 #200 
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GO •o 20 4 2 02 
100 10 8 8 1 8 8 4 2 ; 075 05 

01 
005 002 001 

Liquid Umlt (%) 

Plastic Limit (%) 

Plasticity Index 

OTHER TESTS 
X + D 

Grain S1ze [millimeters) 

Man [gm] 

2 

1 1/2 

PERCENT PASSING 
X + D 

1453 3395 3470 
X + [] 

Deo 

D3o 
D,o 

Water Content (%) 

Dry Density (pcf) 

Specific Gravity 

Porosrty 

Organic Content (%) 

pH 

Shrinkage Lim at [SL) 

Penetrometer [tsf) 

Qu [psf) 
Aa1111med V•lu• 

12 2 

2 90• 
-~-

4 4 4 5 

3/4 

3/8 

#4 

#10 

#20 

#40 

#100 

#200 

100 0 

96 1 

74 7 
54 3 

41 8 

28 3 

24 1 
"~OM" UO'" 

Cu 

Cc 
100 0 100 0 Remarks 

91 5 90 7 

65 5 67 2 

39 3 43 4 

26 1 29 7 

12 6 16 2 
6 8 10 5 

' ..... 

9301 Bryant Avenue South Su1te 107 • SOIL 
ENGINEERING 
TESTING INC 

Bloomington Minnesota 55420 3436 
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Gram S1ze D1stnbut1on Job No 4263 
PROJECT Rrvermmes/Eivms Mrne Tarhngs Srte # 25/86 009 PTS 

REPORTED TO Barr Engrneenng Company Date 9-11 01 l 
Sample Depth Type of 

X I .. ~.,;~· I .~ .. ;~~· I ~-;~ I -~~~- I ~:.nrl w/c:alt :.nrl ::1 little:> nr::1V:; .. ;:,:~7:::~~~·~,.,<mo rmunorl f~P ~~A\ ~ 

~ I ~ ~ I ; ;~ I ~~~- I ~~~ I ~~~·s~~~ <~~) I 
US STANDARD SIEVE SIZES HYDROMETER ANALYSIS (MM) 

GRAVEL __ ,_ 

COARS!: l'IN-E FINES 

2 1 5 1 3/4 3/8 #4 #10 #20 #40 #100 #200 PLOT>d422 
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L1qu1d Lrmrt (%) 

Piastre L1m1t (%) 

PlastiCity Index 

Water Content (%) 

Dry Dens1ty [pcf] 

Spec:lfrc Gravrty 

Poros1ty 

Organrc Content (%) 

pH 

Shrrnkage Lrmrt (SL) 

Penetrometer [tsf] 

au [psf) 
A sumed V I 

.. l .. 
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ro 
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-1- -+ -.. 
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OTHER TESTS 
X + [) 

43 8 

18 4 

25 4 

4 3 23 3 10 9 

2 69* 2 90* 
- -

2 

--~~-·---- ...... ,_ ....... 
-- -+ -~..j ...... f_ __ -- - ___ L -· -~-f- ,- -----l!e --- -- -- ... -------- --- .......... _.. __ 

or~-:- --=r-~ _F*-__ J -
_,... -·- -·-

-1-Y~- ~- --l-----::--- ..... - -..... --:~--:..---- - - - ~ 

1 8 6 4 2 ; 075 05 02 01 005 002 001 
Grain Stze [millimeters] 

PERCENT PASSING 
X + [] X + 0 

Mu•lo:l ~ 33731 4551 3456 ~ Dao 

D3o 
1 1/2 D1o 

Cu 
3/4 100 0 Jl c c 
3/8 99 6 100 0 100 0 I Remarks 
#4 92 3 100 0 98 5 

#10 59 3 99 8 89 6 

#20 34 8 98 0 83 1 

#40 21 7 96 4 75 5 

#100 10 8 93 7 52 7 

#200 7 5 89 2 33 6 
1\~IM U4L"';;) 8 0)81 

9301 Bryant Avenue South Surte 1 07 
• SOIL 

ENGINEERING Bloommgton Mtnnesota 55420 3436 
TESTING INC 
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Grain S1ze D1stnbut1on Job No 4263 
PROJECT Rivermmes/Eivms Mme Ta1hngs S1te # 25/86 009 PTS 

REPORTED TO Barr Engmeenng Company Date 9-11 01 l 
Bonng Sample Depth Type of 

Number Number (feet) Sample Soli Class1ficat1on 
89 G 22 45 55 Bag Sandy s1lt (ML) 

+ I Surface Sample G 23 051 Bag Silty sand wta little gravel (SM) 

D I Surface Sample G 24 051 Bag Silty sand wtroots (SM/ML) 

(.!J 
z 
Ci5 
(/) 
<( 
a.. 
1-z w 
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PERCENT PASSING 
X + [] 
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X + [] 
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Water Content (%) 

Dry Density [pet] 

Specific Gravity 

Porosity 

Organic Content (%) 
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Gra1n S1ze D1stnbutton Job No 4263 
PROJECT Rlvermlnes/Eivlns M1ne Tailings S1te # 25/86 009 PTS 

REPORTED TO Barr Eng1neer1ng Company Date 9 11 01 I 
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pH 
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PROJECT R1verm1nes/Eivlns Mine Tailings S1te # 25/86 009 PTS 

Gra1n S1ze D1stnbut1on Job No 4263 
~------------------~~~~~~~~---------------. 

REPORTED TO Barr Engmeerlng Company Date 9-11 01 
Boring Sample Depth Type of 
Number Number (feet) Sample Soil Classification 
B 10 G 28 010 Bag Silty sand w/a little gravel (SM) 

+ I Surface Sample G 29 0 51 Bag Sand w/a little gravel med1um to frne gra1ned (SP) 

D I Surface Sample G 30 051 Bag Silty sand (SM) 
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Gra1n S1ze D1stnbut1on Job No 4263 
PROJECT R1vermlnes/Eiv1ns M1ne Tailings S1te # 25/86-009 PTS 

REPORTED TO Barr Eng1neenng Company Date 9 11 01 
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OTHER TESTS PERCENT PASSING 
X + D X + [] X + 0 

L1qu1d Limit (%) 

Plastic L1m1t (%) 

Plasticity Index 

Mass [gm) 

2 

1 1/2 

6313 5602 8488 Dso 

100 0 D3o 

91 7 D1o 

Water Content (%) 

Dry Density [pcf) 

SpecifiC Gravity 

Porosity 

Orgamc Content (%) 

pH 
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Penetrometer [tsf) 
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Gra1n S1ze D1stnbut1on Job No 4263 
PROJECT Rlvermfnes/Eivlns M1ne Ta1llngs S1te # 25/86-009 PTS 

REPORTED TO Barr Englneermg Company Date 9-11 01 
Depth Type of 
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Water Content (%) 
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Gra1n S1ze D1stnbut1on _ ____ _ _ _ Job No 4263 
PROJECT R1verm1nes/Eivms Mme Tailings S1te # 25/86 009 PTS 

REPORTED TO Barr Engmeenng Company Date 9 12 01 l 
Depth 

X - - -- -- o.~ - --,~ -.1 - • w·-- - '- - 1 

+ B 10 G 38 Brown 15 17 Bag Fat clay w/sand and a little gravel (CH) 

[] B 10 G 38 Gray 15 17 Bag Fat clay (CH) 

U S STANDARD SIEVE SIZES HYDROMETER ANALYSIS (MM) 

GRAVEL I SAND 
COARSE I FINE COARSE I MEDIUM FINES 

2 1 5 1 3/4 3/8 #4 #10 #20 #40 #100 #200 PLOT>d422 
100 

90 

80 

70 

CJ z 60 
Ci5 
(/) 
<( 
c.. 

50 1-z 
w 
0 
a: 40 w 
a.. 

30 

20 

10 
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I! l . .~ ~~---~~ .t -k T ., - -:t---- - J:b --· ~:~- t- _- ! - I -! ~I IT+ ~'--
- -r - -~ ~-.... - - -

!f -- -r- - ---- -- ' - - -· 
: 

J ~~~ ~{'" ,_ + : t -- --~ ---j-j- ,_ -l --- ~ ~-~ 
- - - - - -· 

r - --j I~ ~ I ~l f =t I ~ -- ' - - -. I tf i .. t \ . --- ,_ "-.._ 

f ·I I ~ 1-
r ~+~ ~r 

I .~ti- t L _:, +- -- - - . 

l ~ l : I - 1- - - - -- - -- - - - ---· 
4 1 I l - . ..-;_- I -

--- - - ::.:~ -- -- - -- . --
d t ~ j: ~-- I - - - f~ - - - - -- - - - --- ' -- - --· 

T 'j ~ ~ - f- - - .,. I ~ r-.........., - -- . 
I T 1 

-
1 I .. - f- \-- -· 

I. ! ' 
- ~-

~~\-
- - :+ t :-- -±__ -~~ - --- - -\-- -- ' 

: I~ . I - -'\-
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~-=--
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I .. e+ --- I - - --- ..... 

1---f ~n = r - 1~r-\l--.: i =~ -- - --- -- - -- - - "-- --- r -----~---
~-- - ---- - -AI 

~~- --:::-- '-=-+ ·-- f-----

t .. i- -- ---- -- ~1'-J-; 
I j - I l :± \' -i-

- - -- ~}-_ __ I l, 
~ : 
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- J 1- -
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20 4 
100 

60 40 10 8 6 2 1 8 6 4 2 1 075 05 02 002 001 01 005 

OTHER TESTS 
X + [] 

L1qu1d L1m1t (%) 

Plast1c L1mil (%) 

Plast1c1ty Index 

Water Content (%) 

Dry Dens1ty (pcf] 

Specific Gravrty 

Porosity 

Orgamc Content (%) 

pH 

Shnnkage L1m1t [SL] 

Penetrometer [tsf] 

au [psf] 
A m dV I 

84 3 53 1 

23 1 16 7 

61 2 36 4 

23 5 22 9 

2 75* 2 70* 

9301 Bryant Avenue South Suite 1 07 

72 9 

20 8 1 

52 1 

26 0 
-

2 74* 1 

Gra1n Size [millimeters) 

PERCENT PASSING 
X + [] X + [] 

Mass [gm] 209 146 159 D5o 

2 D3o 

1 1/2 D1o 

100 0 Cu 

3/4 90 0 100 0 Cc 

3/8 81 5 97 7 Remarks 

#4 67 0 96 5 100 0 

#10 33 8 90 6 100 0 

#20 31 8 80 1 99 2 

#40 30 5 72 8 98 2 

#100 28 3 67 1 96 8 

#200 27 0 63 6 95 6 
"'SIM C~22SI I Sil 
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13rotcka Wall & Pump 

August 28, 2001 

Mr Paul Swenson 
Barr Engmeermg Company 
4 700 West 77th Street 
Mmneapohs, Minnesota 55435-4803 

RE Letter Report 
Rlvermmes Tallmgs Site 

Dear Mr Swenson 

Brotcke Well & Pump completed the dnllmg at the Rlvermmes Tailmg Stte on August 
17, 2001 Followmg report summanzes the results of our exploration of the site 

PRO.JECT DESCRIPTION 
The proJect consisted of dnllmg ten test bonngs at locations selected by Barr Engmeenng 
Company Descnpttve logs and samples were obtamed from the bonngs 

FIELD INVESTIGATION 
Ten test bonngs were made at locatiOns selected by Barr Engmeenng Company The 
bonngs were dnlled the week of August 13,2001 usmg aCME 550x dnll ng The 
proJect was performed under the supervts1on of Barr's representative Brotcke's s1te 
supenntendent and dnller, Mr Donald Houston, mamtamed dnller's logs as the bonngs 
were advanced 

Dnllmg and samplmg were accomplished m accordance Wlth good dnllmg practtce and 
ASTM procedures where applicable Spht spoon samples were obtamed at 5 0 foot 
mtervals All samples were secured, sealed, and transported to a laboratory for further 
mspectton and testing The samplmg mtervals, soli descnptions, standard penetration test 
(SPT) results, and other pertinent field data are summanzed on the bonng logs presented 
as Fteld Bonng Log, Bonng Nos 1 -10 as an attachment to this report 

SITE DESCRIPTION 
The bonngs are located m at the Rtvermmes Mme Truhngs Stte m Park Hills, Mtssoun 
Bonngs 1 and 2 were dnlled on top of the Chat Plle Bormgs 3 and 10 were dnlled m the 
Spillway BQnngs 4, 5, and 6 were drllled m the Tatlmgs Area Lastly, Bonngs 7, 8, and 

Brotcke Well & Pump Inc 
Water Supply SeNices • Gee/Environmental Drilling 

750 Merus Court • P 0 Box 1168 • Fenton Missouri 63026 • (636) 343 3029 • 800 969 3029 

ED_000859_00001631-00332 



Mr Swenson 
August 28 2001 
Page 2 of2 

9 were dnlled south of the AG Lrme Excavation Area m an area referred to as the 
Trulmgs Field m Barr's Scope of Work 

SUBSURFACE DESCRIPTION 
BormgB-1 
Bonng No 1 penetrated to 100 feet below ground surface Sand was encountered from 
the surface to about 85 feet Small gravel extended from 85 feet to the ternunatwn depth 
No groundwater was encountered 

BonngB-2 
Bonng No 2 penetrated to 100 feet below ground surface Sand was encountered 
throughout the bonng No groundwater was found 

BormgB-3 
Bormg No 3 penetrated to 7 5 feet Sand was encountered throughout the bonng 
Refusal was met at 7 5 feet The borehole was descnbed as wet throughout the bonng 

BormgB-4 
Bonng No 4 penetrated to 25 feet Sand was found from the surface to 10 feet Wet 
natural clay was encountered from 1 0 feet to bedrock refusal at 22 5 feet 

BormgB-5 
Bonng No 5 penetrated to 72 5 feet Sand was found m the top 1 0 feet Below the sand 
a sllty shme extended from 10 feet to 35 feet Sand was encountered from 35 feet to 69 
feet Clay extended from 69 feet to the termmatlon depth of 72 5 feet Auger refusal was 
met at 72 5 feet No groundwater was encountered 

BonngB-6 
Bonng No 6 penetrated to 91 5 feet The top 20 feet consisted of sand The dnller 
sWitched from hollow stem augers to mud rotary dnllmg techniques at 20 feet Shme 
was encountered from 20 feet to 43 feet From 43 feet to 58 feet was a course sand A 
fine wet sand was found from 58 feet to 78 feet Sand was found from 78 feet to 83 feet 
below wluch a clay layer eXIsted to 88 feet The b1t lut bedrock refusal at 91 5 feet 
Groundwater was not reported m the borehole 

BormgB-7 
Bonng No 7 penetrated to 75 feet Sand was encountered from the surface to 30 feet 
From 30 feet to 75 feet the sand was rruxed With small gravel Refusal was met at 75 
feet Water was encountered at 64 feet 

BormgB-8 
Bonng No 8 penetrated to 55 feet Sand was found throughout the bonng Refusal was 
met at 55 feet Groundwater was not observed 

• 

• 

• 
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Mr Swenson 
August 28, 2001 
Page 3 of3 

Bormg B-9 
Bonng No 9 penetrated to 64 feet Sand was encountered from the surface to 40 feet 
followed by shme from 40 feet to 55 feet Clay was found from 60 feet to refusal at 64 
feet Groundwater was not observed 

BonngB-10 
Bonng No 10 penetrated 16 5 feet Sand was encountered throughout the borehole 
Refusal was met at 16 5 feet Groundwater was observed at 12 feet 

If you have any questions concerrung thts report, please do not hesitate to contact me at 
(636) 343-3029 

Smcerely 
BROTCKE WELL & PUMP INC 

~ 
a Heartlem 

ProJect Manager 

Attachments 

ED_000859_00001631-00334 



13rotckcz Wall & Pump FIELD BORING LOG • 

ProJect 

Location 

R1vermmes Tailing S1te 

Park H1lls MO 

Job No 01854 

Crew 

Bormg No B-1 

Date Aug 13 2001 

0 Houston and 0 Adams 

Dnlhng Method X HSA _ CFA _ Rotary _ Rock Conng _ Drdhng Fluid 
Elevation 

DEPTH, FT SAMPLE SPT Blows 
FROM TO DESCRIPTION TYPE DEPTH,FT RECOVERY N/6" 

0 100 S-1 SAND SPT 0-2 5 1-3 5 

S-2 SPT 5-65 12 0-1 2 

S-3 SPT 10-11 5 14 1-1 3 

S-4 SPT 15-16 5 16 1-2-3 

S-5 SPT 20-21 5 14 1-3-4 

S-6 SPT 25-26 5 14 2-4-5 

S-7 MORE MOISTURE SPT 30-31 5 14 2-3-4 

S-8 SPT 35-36 5 14 3-5 5 

S-9 SPT 40-41 5 14 4-4-4 

S-10 SPT 45-46 5 14 3-5-6 

S-11 SPT 50-51 5 14 4-8 8 

S-12 SPT 55-56 5 16 5-8-8 

S-13 GOT DRYER SPT 60-61 5 14 6-9-11 

S-14 SPT 65-66 5 12 6-8 8 

S-15 SPT 70-71 5 14 6-9-9 

S-16 SPT 75-76 5 14 9-10 9 

S-17 SPT 80-81 5 11 9-8-9 

S-18 BEGINNING SMALL GRAVEL SPT 85-86 5 13 10 10-15 

S-19 SPT 90-91 5 16 8-8-9 

S-20 SPT 95-96 5 12 6-9-13 

S-21 SPT 100-101 5 13 6-8-9 

WATER LEVEL OBSERVATIONS NOTES Piezometer Installed YES X NO 
DURING DRILLING D!}: FT Depth 80 Ft 

AT COMPLETION FT 

AFTER HRS FT Us1ng 3* hollow stem augers 

AFTER HRS FT Sampling With 1% 10 Split Spoon (SPT) 

AFTER HRS FT Quahfymg terms Trace < 10% Some - 10 - 50% 

• 

• 
ED_000859_00001631-00335 
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.otckcz Wall & Pump FIELD BORING LOG 

Bormg No B-2 

Project 

Location 

Rtvermmes Tathng Stte Job No 01854 Date Aug 13, 2001 

Park Htlls MO Crew D Houston and D Adams 

Onlhng Method X HSA _ CFA _ Rotary _ Rock Coring Drilling Fluid 
Elevation 

DEPTI-J,FT SAMPLE SPT Blows 
FROM TO DESCRIPTION TYPE DEPTH,FT RECOVERY N/6" 

0 100 S-1 SAND 

S-2 SPT 5-6 5 13 1-3-4 

S3 SPT 10-11 5 15 1-3 3 

S-4 SPT 15-16 5 12 2-3 5 

S5 SPT 20-21 5 14 2-3-6 

S6 SPT 25-26 5 15 4-6 7 

S-7 SPT 30-31 5 12" 5-8-8 

S-8 SPT 35-36 5 11 3-5-6 

S-9 SPT 40-41 5 15 5-6-8 

s 10 SPT 45-46 5 13 5 8-10 

s 11 SPT 50-51 5 14 358 

s 12 SPT 55-56 5 14 9-10-10 

S-13 SPT 60-61 5 15 7 11 9 

S-14 SPT 65-66 5 14" 9-13-11 

s 15 SPT 70-71 5 15" 8-11-11 

s 16 SPT 75-76 5 15" 6-9-8 

S-17 SPT 80-81 5 11 6 8-13 

S-18 SPT 85-86 5 16 7-8-9 

S-19 SPT 90-91 5 14 11-1112 

s 20 SPT 95-96 5 16 6 8-11 

S-21 SPT 100-101 5 17" 9-11-14 

WATER LEVEL OBSERVATIONS NOTES Piezometer Installed YES X NO 
DURING DRILLING D!1 FT Depth 1015 Ft 

T COMPLETION FT 
HRS FT Usmg 3% hollow stem augers 

HRS FT Sampling With 1% ID Spht Spoon (SPT} 

AFTER HRS FT Quahfyrng terms Trace < 10%, Some - 10 - 50% 

ED_000859_00001631-00336 
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13rotcka Wall & Pump FIELD BORING LOG • 

Project 

Locat1on 

R1verm1nes Ta1hng S1te 

Park H11ls MO 

JobNo 01854 

Crew 

Bormg No 8-3 

Date Aug 13 2001 

D Houston and D Adams 

Dnllmg Method X HSA _ CFA _ Rotary _ Rock Conng _ Dnlhng Fluid 
Elevation 

DEPTH,FT SAMPLE SPTBiows 
FROM TO DESCRIPTION TYPE DEPTH,FT RECOVERY N/6" 

0 75 S-1 Sand SPT 0-2 5 13 1-2 2 

S-2 SPT 5-6 5 14 1-2-2 

S-3 REFUSEL AT 7 5 - NO GROUT SPT 10-11 5 

WATER LEVEL OBSERVATIONS NOTES 
Piezometer Installed YES X NO 

DURING DRILLING Wet FT Depth 75 Ft 

AT COMPLETION FT 

AFTER HRS FT Usmg 3% hollow stem augers 

AFTER HRS FT Sampling wrth 1% 10 Spirt Spoon (SPT) 

AFTER HRS FT Quahfyrng terms Trace < 1 0% Some - 1 0 - 50% 

• 

• 
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.rotckcz Wall & Pump 

Project 

Location 

Rrvermrnes Tarhng Srte 

Park Hills, MO 

FIELD BORING LOG 
Bormg No 8-4 

JobNo 01854 Date Aug 13, 2001 

Crew D Houston and D Adams 

Drilhng Method X HSA _ CFA _ Rotary Rock Coring _ Drilling Fluid 
Elevat1on 

DEPTH,FT SAMPLE SPTBiows 
FROM TO DESCRIPTION TYPE DEPTH.FT RECOVERY N/6" 

0 15 S-1 SPT 0-25 14 a 1-1 

S-2 SPT 5-6 5 14 1 1 2 

S-3 SPT 10-11 5 15 2-4-4 

10 15 S-4 WET NATURAL CLAY IN SHOE SPT 1516 5 12 1 2 2 

15 20 S-5 CLAY SPT 20-21 5 16 1-4 7 

20 25 S-6 22 5 ON ROCK REFUSAL 

1---_;,W..;.;..A..;..;..TE=R..;....;L=EVE-'-=L....;;;O=BS=E=RV..;..;.A..;..;.T=IO..;..;.NS~---1 NOTES Piezometer Installed YES X NO 

DURING DRILLING ------ FT Depth 22 5 Ft 
______ FT 

HRS ___ FT Us1ng 3% hollow stem augers 
AFTER ___ _ HRS FT Sampling With 1 o/a 10 Spht Spoon (SPT) 
AFTER ___ _ HRS FT Quahfyrng terms Trace < 10% Some - 1 0 - 50% 

ED_000859_00001631-00338 
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ProJect 

Locatron 

Rrvermrnes Tarhng Srte 

Park Hrlls, MO 

JobNo 01854 

Crew 

FIELD BORING LOG • 
Bormg No B-5 

Date Aug 13 2001 

D Houston and D Adams 

Dnlltng Method X HSA _ CFA _ Rotary _ Rock Cormg _ Dnlltng FlUid 
Elevatton 

DEPTH,FT SAMPLE 

FROM TO DESCRIPTION TYPE DEPTH,FT 

0 10 S-1 SAND SPT 0-2 5 

S-2 SPT 5-6 5 

S-3 SPT 10-11 5 

10 35 S-4 SILT SLIMES SPT 15 16 5 

55 SPT 20-21 5 

S-6 SPT 25-26 5 

S-7 SPT 30 31 5 

S-8 SPT 35-36 5 

35 69 S 9 SAND SPT 40-41 5 

S-10 SPT 45-46 5 

s 11 SPT 50-51 5 

S-12 SPT 55-56 5 

s 12 SPT 60-61 5 

S-14 SPT 65-66 5 

69 70 S-15 CLAY STARTED AT 69 SPT 70-71 5 

S-16 72 5 AUGER REFUSAL SPT 75-76 5 

WATER LEVEL OBSERVATIONS NOTES Piezometer Installed YES 

DURING DRILLING D~ 
AT COMPLETION 

AFTER HRS 
AFTER HRS 

FT 

FT 

FT 

FT 

Depth 72 5 Ft 

Usmg 3:Y.. hollow stem augers 

Sampling w1th 1 Ya ID Spht Spoon (SPT) 

SPTBiows 
RECOVERY N/6" 

14 1-2-4 

15 2-4-4 

15 2-1-1 

22 0-0-0 

1 0-0 0 

24 0-0-0 

10 2-2-4 

13 23-4 • 13 2-4 8 

13 3-3-4 

12 3-6 6 

14 7-10 10 

12 688 

11 3-7-7 

17 8-27-50 

X NO 

• 
AFTER HRS FT Qualifying terms Trace < 10% Some - 10 - 50% 

ED_000859_00001631-00339 
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.rotckC! WC!II & Pump 

Project 

Location 

Rrvermrnes Tarlrng Srte 

Park Hrlls, MO 

FIELD BORING LOG 
Bormg No 8-6 

Job No 01854 Date Aug 13 2001 

Crew D Houston and 0 Adams 

Drilling Method X HSA _ CFA ~ Rotary _ Rock Coring _ Dnlhng Fluid 
Elevation 

]~111, FT SAMPLE SPTBiows 
FROM TO DESCRIPTION TYPE .DEf»TH, FT RECOVERY N/6" 

0 20 S-1 SAND 

S-2 SPT 5-6 5 3 0-0-1 

S-3 SPT 10-11 5 24 0 0-1 

S-4 SPT 15-16 5 16 0 0-0 

S-5 SPT 20-21 5 24 1 0-1 
SWITCH TO ROTARY WASH 
(8/15/01) 

43 S-6 SLIME SPT 28-29 5 26 0-0-0 

S-7 SPT 33-34 5 24 0 0-0 

S-8 SPT 38-39 5 23 0 0-0 

S-9 SPT 43-44 5 22 0-0-0 

43 58 S-1 0 COURSE SAND SPT 48-49 5 14 7-7-8 

S-11 SPT 53-54 5 8 5-5-7 

S-12 SPT 58-59 5 8 5-4-5 

58 78 5-13 FINE WET SAND SPT 63-64 5 24 0-1-2 

S-14 SPT 68-69 5 24 0-1-3 

S-15 SPT 73-74 5 22 0-1-3 

S-16 SPT 78-79 5 14 4-6-5 

78 83 S-17 SAND SPT 83-84 5 12 4-8-12 

83 88 S-18 CLAY SPT 88-89 5 18 379 

88 91 5 S-19 HIT ROCK @ 91 5 SPT 

t---~W;.;...;A:..:....;TE;;;;..;R;..;;;;L.;;;;..EVE;..;;;;.;;;;..L O..;;..;;B;;..;;;S.;;;.;ER~V..;....;.AT.;...;.IO;;.;..N.;..;.S_---1 NOTES Piezometer Installed YES X NO 
__ ....:D=ry,__ __ FT Depth 91 5 Ft 
______ FT 

AFTER ____ HRS ___ FT Usmg 3o/4 hollow stem augers 

AFTER HRS FT Sampling wrth 1% 10 Spht Spoon (SPT) 
AFTER HRS FT Quahfy1ng terms Trace < 10% Some - 1 0 - 50% 

ED_000859_00001631-00340 
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13rotckC! WC!II & Pump FIELD BORING LOG • 

ProJect 

Locat1on 

R1verrmnes Ta1hng S1te 

Park H1lls MO 

Job No 01854 

Crew 

Bormg No B-7 

Date Aug 13 2001 

0 Houston and 0 Adams 

Dnlhng Method X HSA _ CFA _ Rotary _ Rock Conng _ Dnlhng Flu1d 
Elevation 

DEPTH, FT SAMPLE SPTBiows 
FROM TO DESCRIPTION TYPE DEPTH, FT RECOVERY N/6" 

0 30 S-1 SAND SPT 5-6 5 11 2-0-1 

S-2 SPT 10-11 5 8 1-2 3 

S-3 SPT 15-16 5 14 5-11-7 

S-4 SPT 20-21 5 14 7-10-9 

S-5 SPT 25-26 5 13 5 10-10 

S-6 SPT 30-31 5 12 6-7-10 

30 70 S-7 SAND AND SMALL GRAVEL SPT 35-35 5 15 9 15 15 

sa SPT 40-41 5 14 8 13 13 

S-9 SPT 45-46 5 14 5 10 10 

S-10 SPT 50-51 5 14 10-13-11 

S-11 SPT 55-56 5 13 6 12 15 

S-12 SPT 60-61 5 12 6-11-9 

S-13 SPT 65-66 5 11 4-8-11 

S-14 SPT 70-71 5 19 6-7-12 

70 75 S-15 REFUSAL@ 75 

WATER LEVEL OBSERVATIONS NOTES 
P1ezometer Installed YES X NO 

DURING DRILLING FT Depth 75 Ft 
AT COMPLETION 64 FT 
AFTER HRS FT Us1ng 3% hollow stem augers 

AFTER HRS FT Sampling With 1% ID Spht Spoon (SPT) 

AFTER HRS FT Quahfymg terms Trace < 1 0% Some - 10 - 50% 

• 

• 
ED_000859_00001631-00341 
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.otcka Wall & Pump FIELD BORING LOG 

Bormg No 8-8 

Project 

Location 

Rrvermrnes Tarhng S1te JobNo 01854 Date Aug 13 2001 

Park Hills, MO Crew D Houston and D Adams 

Drilling Method X HSA _ CFA _ Rotary _ Rock Coring _ Drilling Fluid 
Elevation 

DEPTH, FT SAMPLE SPTBiows 
FROM TO DESCRIPTION TYPE DEPTH,FT RECOVERY N/6" 

0 50 S 1 SAND SPT 025 14 9 10-13 

S-2 SPT 565 13 8 10-13 

S-3 SPT 10-11 5 14 3-4-4 

S-4 SPT 15-16 5 12 3 5-8 

55 SPT 20-21 5 14 3-5-6 

S-6 SPT 25-26 5 11 3 6-6 

S-7 SPT 30-31 5 11 n 4-5-6 

S-8 SPT 35-36 5 12 3-5-7 

S-9 SPT 40-41 5 13 4-6-7 

S-10 SPT 45-46 5 12 5 6-7 

S-11 SPT 50-51 5 14" 4-4-7 

50 55 S-12 SPOON REFUSAL SPT 55 50/0 

WATER LEVEL 0 NOTES Piezometer Installed YES X NO 

DURING DRILLING FT Depth 55 Ft 

AT COMPLETION FT 
HRS FT Usmg 3* hollow stem augers 
HRS FT Sampling wrth 1% ID Spht Spoon (SPD 

AFTER HRS FT Quahfylng terms Trace < 10% Some - 1 0 - 50% 

ED_000859_00001631-00342 



8rotckcz Wall & Pump FIELD BORING LOG • 
Bormg No 8-9 

ProJect 

Location 

R1vermmes Ta1hng S1te JobNo 01854 Date Aug 13 2001 

D Houston and D Adams Park Hills MO Crew 

Dnlhng Method X HSA _ CFA _ Rotary _ Rock Conng _ Dnllmg Flu1d 
Elevat1on 

DEPTH, FT SAMPLE SPT Blows 
FROM TO DESCRIPTION TYPE DEPTH,FT RECOVERY N/6" 

0 40 S-1 SAND SPT 0-2 5 14 1-4 5 

S-2 SPT 5-6 5 16 4 9-11 

S-3 SPT 10-11 5 13 1-3-4 

S-4 SPT 15-16 5 16 1-3-5 

S-5 SPT 20-25 5 16 2-3-4 

S-6 SPT 25-26 5 21 2-6-5 

S-7 SPT 30-31 5 15 3-7-9 

S-8 SPT 35-36 5 16 4-6-6 

S-9 SPT 40-41 5 14 5-7 6 • 40 55 S-10 SLIME SPT 45-46 5 20 1-2-3 

S-11 SPT 50-51 5 20 1-2-2 

S-12 SPT 55 56 5 24 0-2-1 

55 60 S-13 CLAY SPT 60-61 5 8 4-7-9 

60 64 CLAY REFUSAL @ 64 

WATER LEVEL OBSERVATIONS NOTES Piezometer Installed YES X NO 
DURING DRILLING D~ FT Depth 64 Ft 

AT COMPLETION FT • AFTER HRS FT Us1ng 3% hollow stem augers 

AFTER HRS FT Sampling w1th 1 o/a ID Spht Spoon (SPT) 

AFTER HRS FT Quahfy1ng terms Trace < 10% Some - 10 - 50% 

ED_000859_00001631-00343 
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erotcka Wall & Pump FIELD BORING LOG 

Boring No B-1 0 

Project Rtvermtnes Tatltng Stte JobNo 01854 Date Aug 13 2001 

D Houston and D Adams Locatton Park Htlls, MO Crew 

Dnlllng Method X HSA _ CFA _ Rotary _ Rock Coring Drilling Fluid 
Elevation 

DEPTh,FT 
FROM TO DESCRIPTION 

0 20 S-1 

S-2 

S-3 

S-4 

20 25 S-5 REFUSAL @ 16 5 

WATER LEVEL OBSERVATIONS 

DRILLING FT 
12 FT 

HRS FT 

AFTER HRS FT 
AFTER HRS FT 

SAMPLE 
TYPE DEPTI-t,FT 

SPT 0-2 5 

SPT 5-6 5 

SPT 10-11 5 

SPT 15-16 5 

SPT 20 21 5 

NOTES Piezometer Installed 

Depth 16 5 Ft 

Ustng 3% hollow stem augers 
Sampling with 1 %" 10 Spht Spoon (SPT) 

YES 

SPTBiows 
RECOVERY N/6" 

14 1-1 2 

15 1-1-1 

2 WOH 

10 1-3 6 

X NO 

Quahfytng terms Trace < 10% Some - 10 - 50% 
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Geotechnical 
Services Inc. 
Barr Engmeenng 
4 700 West 7ih Street 
Mmneapohs M1nnesota 55435 

Attn Mr Ivan Contreras 

September 27, 2000 

RE ELECTRONIC PIEZOCONE SOUNDINGS AND SOIL SAMPLING FOR 
THE RIVERMINE MINE TAILINGS SITE, PARK HILLS, MISSOURI, GSI 
JOB #001392 

Dear Mr Contreras 

Tlus letter presents cone penetration test data of August 28 -August 29, 2000 made with the 
cone penetration eqwpment for the above referenced proJect The work was conducted as 
authonzed by Barr Engmeenng based on the agreement dated August 15, 2000 

PENETRATION TEST DATA 
The piezocone penetratiOn test (CPTU) data were obtamed usmg a Hogentogler Type 2, 10 
ton electroruc subtractton cone The cone has a ttp angle of 60 degrees, a tip area of 10 cm2

, 

a net area ratio correctton factor ofO 8, and a fnctlon sleeve area of 150 cm2 The cone was 
pushed hydrauhcally by a 20-ton cone truck at a rate of about 1-mch per second Data was 
collected at 5-cm mtervals and IS reported as an average over a 25-crn depth mterval The 
CPTU was made m substantial compliance wtth ASTM D 3441 The cone data were 
processed usmg procedures developed by Hogentogler & Co , and modified by GSI 

The CPTU data are presented m both tabular and graphical form on the enclosed tables and 
figures The figures present the pe1zocone data and graphic logs contmrung our evaluation 
of the geologtc matenals from the piezocone data The tabular data hst the s01l behavtor 
type (soil classificatiOn) based on the Simplified Soil Classification Chart for Standard 
Electromc Fnct1on Cone by Robertson and Campanella (1986) and Roberston, et al (1986) 
Although this mterpretatlon provtdes a general md1cat10n of s01l type based on ttp resistance 
and fuctlon ratio the actual soil types may dtffer from those mferred The relative denstty IS 

determmed usmg the correlation proposed by Jamiolkowskt et al (1985) The drained 
friction angle was deterrnmed usmg the correlation proposed by Kulhawy and Mayne 
(1990) The abbreviations used for the CPTU data are as follows 

GEOTECHNICAL MATERIALS ENGINEERING & ENVIRONMENTAL CONSULTANTS 

7050 SOUTH 11 01H STREET 
OMAHA NEBRASKA 68128 5716 
(402) 339 6104 FAX (402) 339-6297 

OFFICES LOCATED THROUGHOUT IOWA KANSAS MISSOURI & NEBRASKA 

ED_ 000859 _ 00001631-00345 
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~ ~ ......... 

qc Tip Resistance, Uncorrected !lo Hydrostatic Pore Water Pressure 
qr Tip Resistance Corrected (j YO Effective Overburden Stress 

Is Sleeve Fnction Bq Pore Pressure Ratio 
Rr Fnct10n Ratio F Normalized Fnction Ratio 
fs/cr YO Normalized Sleeve Fnct10n lc Sml BehaviOr and Classification 

Q Normalized Net Tip Resistance <I> Fnchon Angle 

!l PenetratiOn Pore Water Pressure Dr Relative Density 

crvo Total Overburden Stress 

The 6 piezocone penetratiOn soundmgs were made at the locations shown on the attached 
site plan The piezocone penetratiOn soundmgs were located m the field by Barr 
Engmeenng We understand Barr Engmeenng Will determme the ground surface elevations 
at the cone locations at a later tune 

INTERPRETATION OF DATA 
The p1ezocone soundmgs were made to obtam subsurface mformat10n concernmg the depth 
and thickness of the lead mme tatlmgs and to rdentlfy the depth to a dense formatiOn 
believed by Barr Engmeermg to be bedrock Tlus mformatlon Will be used to aid m 
determmatlon ofthe stability of the tallmgs and associated trulmgs dam Soil descnpt10ns of 
the trulmgs as fine-grruned or coarse-gramed matenals are based on our evaluatiOn of the 
cone data and are proVIded as part of the graphical presentatiOn of the cone data 
Piezocone soundmgs C-1, C-2, C-2a, C-3, C 4 and C-5 were made thru the tailings pile as 
shown on the enclosed location plan The results of the cone soundmgs mdicate a layenng 
of fine and coarse gramed soundmgs of vanous depths underlam by the denser formation 
beheved to be bedrock 

PORE PRESSURE DISSIPATION DATA 
The piezocone penetratiOn soundmgs were mterrupted at vanous depths dunng the soundmg 
process to momtor and record the diSSipation of generated excess pore water pressures mto 
the trulings formation The measured penetratiOn pore water pressure was recorded With 
time to provide an estimate of the eqmhbnum pore water pressure The eqmlibnum pore 
water pressure at the completiOn of the dissipatiOn test IS thought to represent the static pore 
water pressure at the test depth In most mstances, the data collected md1cated the water 
table had not been encountered The depths and duration of the dissipatiOn tests were 
determmed m the field by Barr Engmeenng The dissipation test data are represented m 
graplucal form m the enclosed figures Measurements of the static water level m the open 
hole were made With an electroruc water level mdicator Water levels where detected, are 
recorded as part of the tabular data m the enclosed tables The soundmg holes were then 
filled With granulated bentomte 

• 

• 

• 
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SOIL SAMPLING 

006039 
September 27 2000 

Soil samplmgs were obtamed usmg a 1 114 ' diameter discrete soli sampler pushed With the 
cone rods Samples were collected from a separate penetration hole adJacent to petZocone 
soundmgs C-2 and C-5 The samples were collected at depths and m quantities as 
detennmed by Barr Engmeenng, and were turned over to Barr Engmeenng on site The 
sample holes were then filled With granulated bentomte 

We look forward to workmg With you on other proJects to apply this exploratiOn technology 
If you have any questions regardmg thts mfonnat10n or need further mformatlon, please 
contact our office 

Respectfully, 
GEOTECHNITCALSEK»~~~ 

Jorge S tos 
Seruor En eenng Techructan 

Enclosures 

ED_000859_00001631-00347 
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PROJECT 

CPT OESIGNATION 

ELEVATION 

STATION 

OFFSET 

CONE USED 

CONE SIZE 

001392 

DEPTH 

(ft) 

049 

I 31 

2 13 
2 95 
377 
4 59 
5 41 
6 23 
7 05 
7 87 
8 69 
9 51 
10 33 
II 15 
II 97 
12 80 
13 62 
1444 
15 26 
1608 
1690 
17 72 
18 54 
19 36 
20 18 
21 00 
21 82 
22 64 
2346 
24 28 
25 10 

• 

R nn esM es 

CPTU-C I 

PROJECT LOCATION Pork Hills M ssoun 

PROJECT NUMBER 001392 

DATE 

SUPERVISOR 

PUSHED BY 
DRILLING 

33 EQUIPMENT 
H gent gl r 10 ton NET AREA RATIO 

24 

239 

201 
175 
153 
91 
37 
10 
61 
18 
25 
5 
s 
II 
30 
90 
93 
92 
21 
7 
6 

94 
110 
96 
54 
5 

70 
98 
97 
124 
ISO 

fs 

(ksf) 

OS 
25 

16 
I 3 
II 
I 0 
06 
05 
07 
04 
04 
03 
03 
02 
05 
07 
08 
07 
04 
02 
02 
07 
08 
08 
08 
02 
06 
07 
07 
07 
08 

OS/2812000 

J Smtos 

QSJ 

Co Truck 

08 

Rr 

(%) 
161 

I 07 

0 78 
074 
0 73 
I 06 
I 69 

16 37 
I 14 
3 10 
I 90 
4 85 

-4 92 
54 88 
2 35 
0 79 
0 84 
0 83 
2 23 
2 93 
4 79 
0 81 
071 
0 84 
I 89 
364 
I 51 
0 76 
0 70 
0 58 
0 56 

SOUNDING INFORMATION 

W tcr tab1 Datum N l Detect d 

W ttr D<pth A TO NOI Detecl<d 

DlydWtcr 
L.c 1 Not Measured 

T me or Del y No read g take 

6 59 

1615 

6 36 
3 64 
2 41 
I 73 
095 
061 
0 82 
048 
043 
023 
027 
0 16 
038 
046 
0 so 
044 
023 
010 
012 
042 
041 
040 
0 39 
009 
024 
0 31 
027 
028 
0 31 

II 

114 

96 
84 
73 
44 
I 8 
05 
29 
09 
12 
02 
02 
OS 
14 
43 
45 
44 
I 0 
03 
02 
45 
53 
46 
26 
0 I 
33 
47 
46 
59 
72 

Depth 

(ft) 

13 5 

15 

CPTU C I 

l.l. 

(ps1) 

0 I 

02 

02 
02 
02 
02 
12 
05 
0 I 
02 
0 I 
II 
52 
66 
06 
07 
00 
00 
19 
74 
14 2 
II 
06 
25 
61 
19 6 
62 
I 0 
07 
12 
I 0 

U tW ght 

(p f) 

121 

Ill 

117 8 

115 

006 

016 

026 
036 
046 
0 56 
0 65 
074 
0 84 
0 93 
I 02 
Ill 
121 
130 
139 
149 
I 58 
I 68 
I 74 
I 75 
I 76 
180 
190 
199 
209 
2 19 
2 28 
2 38 
248 
2 57 
2 67 
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D plh 

(ft) 

17 s 
24 

28 

3l 

l.l.o 
(ksf) 

00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

U lW ght 

(pel) Wa~tr tab! depth us d r r CJ vo c lculat 

1178 

121 

116 

113 

0' YO 

(ksf) 

006 

016 

026 
0 36 
046 
0 56 
0 65 
0 74 
0 84 
093 
I 02 
Ill 
I 21 
I 30 
I 39 
149 
I 58 
I 68 
I 74 
I 75 
I 76 
I 80 
190 
199 
2 09 
2 19 
2 28 
2 38 
2 48 
2 57 
2 67 

-0 OJ 

000 

000 
000 
000 
0 00 
0 03 
005 
000 
001 
001 
0 28 
I 34 
0 71 
002 
001 
000 
0 00 
010 
I 39 
341 
001 
001 
0 03 
012 
608 
009 
001 
001 
001 
001 

feet 

Q 

396 60 

1504 59 

778 41 
487 90 
333 26 
163 59 
55 96 
13 07 
71 73 
18 60 
23 66 
344 
3 20 
721 

20 58 
59 69 
58 03 
53 82 
II 19 
3 04 
2 38 

51 48 
5702 
47 31 
24 90 
147 

29 75 
4017 
38 16 
4717 
55 24 

F 

(%) 
2 22 

I 07 

0 78 
074 
072 
I OS 
I 70 
46S 
I 14 
2 57 
I 82 
6 67 
8 29 
2 22 
I 83 
078 
0 86 
0 83 
2 06 
3 24 
4 89 
081 
071 
0 8S 
I 54 
5 84 
0 82 
078 
071 
0 60 
0 57 

Soundmg termmated at planned depth 
R1vermmes Mmes 

Park H11ls M1ssoun 

r. ~ D, 

(Degrees) (%) 

I 79 37 7 33 I 

I 28 46 4 85 4 

126 44 4 73 4 
I 34 42 9 64 7 
I 43 41 7 57 4 
177 388 399 
2 25 34 I II 7 
3 02 27 7 26 s 
2 06 35 9 22 3 
2 74 29 9 13 8 
2 57 31 2 58 
3 58 23 2 53 7 
3 66 23 I 54 2 
3 05 26 5 33 9 
2 62 31 3 52 
2 03 36 4 25 4 
2 06 36 4 25 4 
2 08 36 2 24 2 
2 87 29 I 18 4 
345 23 8 500 
3 64 23 0 55 0 
2 09 36 I 23 9 
2 02 36 7 27 6 
2 13 36 0 23 0 
2 51 33 I 58 
3 85 22 0 60 9 
2 30 34 2 12 0 
217 356 210 
2 17 35 5 20 I 
2 05 36 6 26 6 
I 98 37 4 31 6 

• 
ED_000859_00001631-00350 



• • • 
001392 CPTU-C I Rtvenmnes Mmes 

Park Htlls, Mtssoun 

DEPTH qT fs Rr f./0' vo qE Jl O'vo Jlo 0' vo Bq Q F I. ~ o. 
(ft) (ksf) (ksf) (%) (mPa) (pSI~ (ksf) (ksf) (ksf) (%) (Degrees) (%) 

2592 163 09 058 0.34 78 24 277 00 277 001 5786 059 1 97 37 7 33 4 
2674 170 12 068 040 8 I 3.3 2 87 00 2 87 002 5817 070 201 37 8 341 
27 56 174 II 066 0 38 83 36 2.97 00 2 97 002 5750 067 200 37 9 342 
28 38 71 09 139 0 29 34 80 307 00 307 0 12 2222 1.29 2 51 33 s 8.2 
2920 118 I 0 083 0 31 56 74 3 16 00 316 006 3636 085 2.23 35 9 22 3 
3002 82 I 0 I 42 032 39 99 3 26 00 3.26 013 2430 I 32 248 341 II S 
3084 27 OS 2.22 016 II 23.3 335 00 3 35 099 701 2.25 306 28 6 210 
3166 72 07 I OS 022 34 103 345 00 345 0 IS 1974 I 09 2 51 33 3 67 
3248 72 09 I 55 027 33 113 354 00 3.54 017 1918 139 2 58 33.2 63 
33 30 68 II 207 0.31 31 161 364 00 364 025 1768 174 266 32 9 44 
34 12 12 02 2 10 006 0.3 402 3 73 00 3 73 4 91 219 293 3 55 245 -45 8 
3494 II 0.2 142 004 02 47 5 3 82 00 3 82 646 192 2 12 354 241 -48 I 
35 76 20 OJ 196 008 07 44.3 3 92 00 392 2 76 411 184 322 269 317 
36 58 22 0.3 1.23 007 08 434 401 00 401 2 38 455 145 313 27 3 290 
37 40 14 0 I 054 002 04 43 8 410 00 410 443 241 on 3 28 250 -426 
38.22 12 02 I 53 004 04 259 419 00 419 3 so 176 2 33 3 59 241 -48 3 
3904 58 I 3 308 031 26 214 4.29 00 4.29 040 1248 2 45 2 87 317 26 
39 86 12 0 I 066 002 0.2 53 5 438 00 4.38 747 164 I 06 349 240 -491 
40 68 44 05 I 56 012 I 8 519 447 00 447 I 30 8 94 133 285 304 107 
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SOUNDING INFORMATION 

PROJECT RMmuucs MUICS PROJECT LOCATION Pet Hills, l•hssoun Deplh UnuW"'&N Deplh UnllW01ghi 

CPT DESIGNATION CPTU-Cl PROJECT NUMBER 0013!12 (0) (pi:[) (Q) (pel) Wlll:r lahlc dqJih usa1 r ... 0'.., c:alculaban 

ELEVATION DATE 0112112000 0 120 70 1146 feet 
STATION SUPERVISOR J Sllnllll Wlll:t llble Dlllllm Not Detoclal 10 111.5 

OFFSET PUSHED BY GSI W-eq.hATD Not Detetlod 24.5 Ill 

CONE USED 
DR I LUNG DdlycdWIIa" 

40 124 2 24l EQUIPMENT ConeTnr:k Uvcl Not MOSIRII 

CON£ SIZE Hoscnlll!Jkr I 0 loa NET AREA RATIO 08 r ... arDday No radio& !Jkcn Sounding temunated at 2tanned deJ:!th 
001392 CPTU C 2 RIVtrrnmes Mmes 

Park Htlls MtssoWl 

DEPTH qT fs Rr 1/C:So Qe ll C:Svo IJ.o O"'vo Bq Q F I.: ~ Dr 
(ft) (ksf) (ksf) (%) (mPa) (pS1) (ksf) (ksf) (ksf) ~%) (Degrees) {%) 

049 73 03 046 5.26 35 00 006 00 006 000 1239 87 041 091 431 65 6 
I 31 129 09 068 564 6.2 0 I 016 00 016 000 816 36 068 1 19 434 677 
2 13 138 I 0 070 381 66 -01 0.26 00 026 000 538 88 070 1 29 42 6 62 8 
2 95 121 I 0 079 2 71 58 -01 035 00 035 000 339 69 079 146 412 543 
3 77 137 I 0 070 211 65 0 I 045 00 045 000 30062 070 146 412 54.3 
459 139 10 073 187 67 -01 0 55 00 0 55 000 25140 074 1 53 408 520 
541 109 09 084 138 52 OS 065 00 065 000 16749 0 82 I 68 39 3 42 8 
6.23 37 06 2 31 083 1.8 34 015 00 015 009 4913 169 2 29 33 8 100 
105 53 05 265 064 25 4 1 085 00 085 008 6190 I OS 209 35.2 18.3 
7 87 67 OS 0 81 058 3.2 10 094 00 094 001 7019 081 I 98 36 1 234 
869 62 04 069 041 29 21 104 00 104 003 5199 071 201 35 4 195 
9 51 25 03 148 029 12 5.3 114 00 114 0.22 20 89 I 38 254 309 76 
1033 0 0 I -6400 008 01 12 I 124 00 124 915 I 07 724 #N/A #N/A #NIA 
II 15 I 01 066 004 -01 16 1 I 33 00 133 2058 -0 59 715 #N/A 12 2 1195 
II 97 5 02 1212 011 01 118 142 00 142 3 48 240 447 361 225 579 
12 80 2 00 8 91 003 00 IS 1 I 51 00 I Sl 24 99 040 628 4 36 184 824 
13 62 0 00 306 002 01 190 160 00 160 1470 OBI I 85 #N/A 91 138 s 
1444 I 00 1165 003 01 181 169 00 169 18 56 057 -4 93 #N/A 130 1150 
IS 26 2 00 198 003 0 I 242 178 00 1 78 38 27 035 7 58 445 18 7 810 
1608 3 0 I 2 36 003 -01 306 188 00 I 88 36.21 045 7 57 4.36 191 78 3 
1690 3 0 I 2 69 004 -01 33 6 197 00 197 24 71 069 647 416 199 73.2 
17n 3 0 I I 93 003 -01 32 8 2 06 00 2 06 25 51 062 4 98 414 199 73 7 
18 54 4 0 I I 53 003 -01 346 2 IS 00 2 IS 2004 080 348 3 98 205 70 I 
1936 s 0 I I SO 003 00 33 s 224 00 2 24 13 93 I 07 2 83 3 82 212 65 6 
2018 4 0 I I 57 003 00 33 I 2 33 00 2 33 15 77 090 3 24 3 92 209 67 s 
2100 7 02 2 93 008 0 I 3S 7 242 00 2 42 8 66 I 70 446 3 74 22 7 568 
21 82 6 0 I 194 005 02 20 3 2 52 00 2 52 519 ISS 3 28 3 71 22 5 579 
2264 53 03 I 54 013 24 206 261 00 2 61 041 1928 069 243 32 s 20 
2346 81 04 0 52 016 39 39 270 00 2 70 ODS 2914 0 53 2 22 34 s 13 9 
2428 83 04 044 013 39 43 279 00 2 79 005 28 75 046 2 20 34 5 140 
25 10 92 04 047 0 IS 44 44 2 89 00 2 89 oos 30 88 0 48 2 18 34 9 164 
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001392 

DEPTH 

(ft) 
25 92 
26 74 
27 56 
28 38 
29 20 
3002 
30 84 
31 66 
32 48 
33 30 
34 12 
34 94 
35 76 
36 58 
3740 
38 22 
3904 
39 86 
40 68 
41 50 
42 32 
43 14 
43 96 
44 78 
45 60 
4642 
47 24 
48 06 
48 88 
49 70 
50 52 
51 34 
52 16 
52 98 
53 81 
54 63 
55 45 
56 27 
57 09 
57 91 
58 73 

• 

109 
108 
106 
120 
130 
126 
101 
107 
118 
129 
115 
124 
138 
143 
157 
162 
lSI 
165 
421 
383 
198 
IS9 
206 
299 
285 
310 
184 
167 
162 
166 
168 
179 
247 
232 
191 
195 
230 
224 
244 
228 
203 

fs 
(ksf) 

OS 
05 
05 
05 
06 
06 
05 
05 
OS 
06 
05 
05 
06 
06 
07 
08 
09 
II 
19 
14 
04 
03 
06 
II 
08 
I 0 
04 
03 
03 
03 
03 
04 
08 
08 
05 
05 
07 
07 
08 
07 
06 

Rr 

(%) 
045 
oso 
046 
043 
044 
047 
048 
044 
042 
044 
043 
041 
043 
041 
044 
047 
0 59 
063 
046 
035 
021 
019 
029 
0 37 
029 
031 
020 
019 
0 18 
020 
017 
0 21 
030 
0 32 
027 
027 
0 31 
029 
034 
031 
027 

f /c:J vo 

016 
0 18 
015 
016 
017 
017 
014 
013 
013 
015 
013 
012 
014 
014 
0 16 
017 
0 19 
022 
040 
028 
008 
006 
0 12 
021 
0 IS 
0 18 
007 
006 
005 
006 
005 
006 
012 
0 12 
008 
008 
011 
010 
012 
010 
008 

52 
52 
50 
57 
62 
60 
48 
51 
56 
62 
55 
59 
66 
68 
75 
77 
72 
79 

20 I 
18 3 
95 
76 
98 
143 
136 
14 8 
88 
80 
77 
79 
80 
86 
118 
111 
91 
93 
II 0 
107 
ll6 
109 
97 

CPTU C 2 

!.l 
(ps1) 
44 
44 
43 
42 
42 
42 
41 
41 
41 
4 1 
40 
39 
38 
39 
38 
38 
38 
38 
37 
36 
3S 
35 
34 
33 
33 
32 
32 
3 1 
30 
30 
29 
29 
29 
29 
29 
28 
29 
29 
29 
28 
28 
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• 

crvo 
(ksf) 
299 
309 
3 19 
329 
3 38 
3 48 
3 58 
3 68 
378 
3 88 
3 98 
408 
418 
428 
438 
448 
458 
468 
478 
4 88 
498 
508 
5 18 
529 
539 
549 
559 
569 
580 
590 
600 
610 
620 
630 
641 
6 51 
6 61 
6 71 
6 81 
692 
702 

llo 

(ksf) 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

cr vo 

{ksf) 
299 
309 
3 19 
329 
3 38 
3 48 
3 58 
3 68 
3 78 
3 88 
3 98 
408 
418 
428 
438 
448 
4 58 
468 
478 
488 
498 
508 
5 18 
529 
5 39 
549 
s 59 
569 
5 80 
5 90 
600 
610 
620 
630 
641 
651 
661 
671 
681 
692 
702 

004 
004 
004 
004 
003 
003 
004 
004 
004 
003 
004 
003 
003 
003 
003 
002 
003 
002 
001 
OOl 
002 
002 
002 
001 
001 
001 
002 
002 
002 
002 
002 
002 
001 
001 
002 
002 
001 
001 
001 
001 
001 

Q 

35 62 
34 13 
32 30 
35 43 
37 50 
3508 
2719 
28 19 
30 33 
32 30 
2800 
29 37 
3200 
32 46 
34 77 
35 15 
3203 
34 33 
8715 
77 50 
38 75 
30 35 
38 69 
55 53 
5186 
55 42 
3199 
28 34 
269S 
27 18 
2700 
28 38 
38 89 
35 76 
28 89 
2898 
33 79 
32 34 
34 76 
3203 
2797 

F 

(%} 

0 46 
0 52 
047 
044 
04S 
049 
0 50 
04S 
043 
04S 
0 45 
042 
044 
043 
04S 
048 
060 
066 
046 
0 36 
021 
020 
0 31 
0 38 
0 30 
0 33 
021 
0 20 
018 
0 20 
018 
022 
0 32 
034 
028 
028 
0 32 
030 
034 
0 33 
0 28 

Rtvennrnes Mmes 

Park Htlls Mtssoun 

Ic $ Dr 

(Degrees) {%) 
2 II 35 6 20 9 
2 IS 35 5 20 2 
2 IS 35 3 19 I 
2 II 35 8 22 I 
209 362 241 
2 13 35 9 22 7 
223 ~8 160 
220 350 174 
216 354 198 
215 358 219 
2 20 35 2 18 3 
217 355 200 
21S 359 227 
213 361 ns 
212 364 257 
212 ~5 263 
2 20 36 2 24 0 
219 365 263 
I 76 40 9 52 8 
I 76 40 4 49 8 
I 96 37 2 30 6 
2 OS 36 2 24 0 
201 373 311 
I 90 39 I 41 S 
189 388 399 
I 88 39 I 42 0 
2 04 36 6 26 9 
2 08 36 I 23 8 
209 3S9 226 
2 10 36 0 23 I 
209 ~0 232 
209 363 248 
201 378 338 
2 06 37 4 31 7 
212 365 260 
2 II 36 S 26 3 
2 07 37 3 30 8 
2 08 37 I 29 8 
2 07 37 s 32 0 
210 371 300 
213 366 264 

• 
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001392 CPTUC 2 R1vennmes Mmes 

Park H11ls M1ssoun 

DEPTH qT fs Rr !Jcr vo qE J.1 crvo Jlo crvo Bq Q F lc ~ Dr 

(ft) (kst) (kst) (%) (rnPa) {Esl) (kst) (kst) (ksf} (%) (Degrees) (%) 
5955 221 OS 0.24 007 106 28 7 12 00 7 12 001 3005 025 209 36 9 286 
6037 209 04 0.20 006 100 28 7.22 00 722 001 27 89 0.21 209 36 6 267 
61 19 230 OS 021 007 110 28 7.32 00 7 32 001 30 35 022 206 37 0 29 3 
62 01 267 07 0.25 009 12 8 27 743 00 7 43 001 3502 026 203 377 33 5 
62 83 259 04 015 005 124 27 7 53 00 7 53 001 3342 016 199 37 5 32 4 
63 65 185 02 014 002 89 27 763 00 7 63 002 2329 009 211 35 9 226 
6447 224 02 009 003 107 27 773 00 7 73 001 2798 009 203 36 8 27 8 
65 29 2% 02 007 002 118 29 7 83 00 7 83 001 3041 007 199 37 2 30.3 
66 11 2% 0.2 006 002 118 32 793 00 793 001 2999 006 199 37 2 30 I 
6693 121 01 016 001 57 40 804 00 804 004 1401 008 2 33 33 7 95 
6775 242 02 007 002 116 44 814 00 8 14 002 2874 007 201 370 29.3 
68 57 254 04 014 004 121 46 8.24 00 8.24 002 2980 0 IS 203 37 2 30 5 
69 39 204 16 134 019 97 49 834 00 834 002 2346 083 239 36 2 240 
7021 30 I 0 3 24 011 13 116 844 00 844 054 2 53 448 3 59 269 31 3 
71 03 46 27 5 34 032 16 897 8 53 00 8 53 2.37 443 725 3 51 290 18 8 
71 85 74 55 7 37 063 3 I 614 863 00 863 093 762 8 32 3 36 31 3 54 
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SOUNDING INFORMATION 

PROJECT Rrv<m1UieS M""" PROJECT LOCATION Pllllt Hills. M"ISSOUn Depth Um\WasJ!i Ocplh Um!Wagbl 

CPT DESIGNATION CP11J-C :z. PROJECT NUMBER 001392 (ll) (pd) (II) (pel) W•t•rl•hle ckpdi used rar cr.., colcul uon 

ELEVATION DAn! OSI'-"2000 0 120 feet 
STATION SUPERVISOR J Sula5 Wala lable Da!WD N01Ddetled 10 lll.S 

OFFSET PUSHED BY GSI WIIIJDcplhAID NDIDdetled 245 11 

COI'/EUSED 
DRJLUNG D<hyedWIIa" 

233 EQUIPMENT ConeTnd: Level NalMcasurcd 

CO'lESIZE HO!<IIIo!lcr 101M NET AREA ItA no 0.1 r .... roe~ay No n:alm& IKm Soundmg tenmnated at !;!lanned de!;!th 
001392 CPTU-C 2a R•venmnes Mmes 

Parle H•lls M1ssoun 

DEPTH qT fs Rr //fJ vo qE J.1 f1vo Jlo cr vo Bq Q F I ~ D 

(ft) (kst) (ksf) {%) {mPa) {pst) {ksf) (ksf) (ksf) (%) (Degrees) (0/o) 
049 74 04 072 777 35 -01 006 00 006 000 124660 057 I 05 43 I 658 
I 31 145 09 065 612 69 00 0 16 00 016 000 91773 064 1 IS 440 71 l 
2 13 158 10 060 372 76 -02 0.26 00 026 000 61749 060 I 21 43 3 667 
2 95 134 I I 084 322 64 -0.3 035 00 035 000 376 59 085 145 417 572 
377 141 09 061 I 93 67 -03 045 00 045 000 309 62 062 141 413 55 I 
4 59 Ill 09 078 159 5.3 -04 0 55 00 055 000 200.37 079 162 397 45 5 
541 102 08 077 I 19 49 -0.2 065 00 065 000 155 33 077 169 389 406 
623 32 OS 2 65 0 68 I 5 12 0 75 00 075 004 41 93 162 234 33 I 56 
70S 48 04 394 052 23 30 0 85 00 0 85 006 5605 094 209 34 7 15 5 
7 87 59 OS 079 049 28 02 094 00 094 000 61 58 080 202 35 4 19 8 
869 70 OS 065 043 33 04 104 00 104 001 6565 066 1 95 360 230 
9 51 18 03 2.29 0.28 08 5.2 1 14 00 1 14 031 14 58 I 87 2 75 29 3 174 
1033 0 01 13.21 006 0 1 12 4 124 00 1 24 1007 I 00 ~IS #NJA tfNIA #NJA 
II 15 0 0 I -062 010 -01 15 4 133 00 133 18.21 064 IS 16 #fNIA 117 1229 
1197 3 02 7098 014 00 12 I 142 00 I 42 1003 0 85 16 19 429 196 75.3 
12 80 I 0 I 2406 005 00 117 I 51 00 I 51 17 95 043 12 26 #fN/A 141 108 3 
13 62 0 0 I 949 005 -01 \64 160 00 160 950 I 08 -4 16 #fNIA tiN/A #N/A 
1444 0 0 I 6 8' 003 .{)\ \8 9 169 00 169 13 99 -080 -415 #NJA 95 1362 
15 26 I 01 37 93 004 -01 22 9 178 00 I 78 2844 045 944 #N/A 143 1069 
1608 I 0 I 643 005 .{)2 27 5 I 88 00 188 2451 -060 7 84 tfN/A 130 1151 
1690 2 0 I 4 77 005 .{)) 30 9 197 00 197 5910 027 19 10 4 76 186 81 s 
1772 3 02 5090 009 .{)) 32 0 206 00 206 5142 030 2894 4 81 18 8 80 I 
18 S4 6 02 3 49 010 03 79 215 00 2 IS 184 2 01 5 19 3 71 22 9 5S 5 
19 36 8 0.2 2 21 008 03 124 2 24 00 2 24 2 17 2 55 3 08 3 51 23 8 SO I 
20 18 8 02 242 008 03 174 2 33 00 2 33 3 20 2 34 345 3 57 23 6 513 
2100 8 02 2 3S 008 0.2 239 242 00 242 3 94 2 50 3 30 3 53 23 9 -494 
21 82 8 02 206 007 02 339 2 52 00 2 52 5 78 2 33 294 3 53 23 8 50 3 
2264 8 02 204 007 02 33 7 2 61 00 261 577 224 294 3 S5 237 506 
2346 8 0 I I 78 005 02 32 s 2 70 00 2 70 5 81 207 2 57 3 55 23 6 516 
2428 9 03 306 010 0.2 380 2 79 00 2 79 5 88 2 32 446 3 62 24 0 -489 
2510 98 07 07S 024 47 33 2 89 00 2 89 004 32 89 075 224 35 2 18 2 
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001392 CPTU C 2a Ravennmes Mmes 

Park Halls Massoun 

DEPTH qT fs Rr f /rJ YO qE Jl crvo Jlo cr vo Bq Q F I. ~ D, 

(ft) (kst) (kst) (%) (mPa) (ps1) (ksf) (ksf) (kst) (%) (Degrees) (%) 
25 92 126 05 045 0 18 60 32 2 99 00 2 99 003 4125 043 2 04 363 25 0 
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PROJECT 

CPT DCSIGNATION 

ELEVATION 

STATION 

OFFSET 

CONE USED 

CONE SIZE 

001392 

DEPTH 

(ft) 

0 49 

I 31 

213 
2 95 
3 77 
4 59 
s 41 
6 23 
7OS 
7 87 
8 69 
9 51 
10 33 
II 15 
II 97 
12 80 
13 62 
14 44 
1526 
1608 
16 90 
17 72 
18 54 
19 36 
20 18 
2100 
21 82 
22 64 
2346 
24 28 
25 10 

• 

R nn csM cs 

CPTU C J 

2JJ 

H g<nlogl 10 I 

25 

ISO 

177 
173 
153 
184 
143 
108 
113 
110 
86 
115 
167 
148 
156 
170 
191 
214 
125 
154 
107 
131 
137 
156 
169 
131 
147 
221 
212 
201 
222 

PROJECT LOCATION P.uk H lis MISS un 

PROJECT NUMBER OOIJ92 

DATE 

SUPERVISOR 

PUSHED BY 
DRILLING 

EQUIPMENT 
NET AREA RATIO 

fs 

(ksf) 
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II 
14 
I 2 
I 2 

II 
09 
09 
09 
I 0 
09 
09 
I 2 
I 2 
I 3 
I 5 
I 5 
16 
I 3 
14 
II 
I 2 
I 2 
I 3 
I 3 
I 2 
II 
I 8 
18 
17 
I 8 

011121112000 

J San1os 

GSI 

Co Tru k 

08 

Rr 

(%) 

I 15 

0 75 

0 78 
071 
0 75 
061 
0 66 
0 84 
0 81 
0 90 
I 00 
0 81 
0 71 
0 82 
0 81 
0 86 
0 81 
0 76 
104 
0 88 
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090 
092 
0 83 
0 79 
0 92 
0 78 
0 84 
0 87 
0 87 
0 81 

SOUNDING INFORMATION 

Waler wblc D lwn N I Oct I d 

W.urr D plh AID N 1 Detect d 

D laycd WoJ.er 
Lev 1 Nol Musurcd 

T me rDel y No e.uhng laken 

f/cr o 

3 79 

7 II 
5 44 
3 50 
2 55 
2 03 
142 
121 
I 05 
I 04 
0 82 
081 
0 95 
0 90 
0 88 
0 95 
094 
094 
069 
0 70 
0 52 
0 55 
0 55 
0 54 
0 55 
048 
044 
0 68 
066 
060 
060 

I 2 
72 

85 
83 
73 
88 
68 
52 
54 
53 
41 
55 
80 
7 I 
75 
82 
92 
102 
60 
74 
S I 
63 
66 
75 
8 I 
63 
71 
10 6 
102 
96 
10 7 

Deplh 

en> 

42 

CPTU C 3 

)l 

(pst) 

0 I 

01 

01 
0 I 
00 
00 
00 
01 
02 
00 
06 
08 
02 
0 I 
0 I 
00 
0 I 
01 
0 I 
07 
07 
09 
09 
06 
0 I 
OS 
08 
I 5 
I 6 
IS 

I 0 

U IW ghl 

(pet) 

120 

124 2 

(kst) 
006 

016 

026 
0 35 
045 
0 55 
0 65 
0 75 
0 85 
0 94 
I 04 
114 
124 
134 
144 
I 54 
163 
I 73 
I 83 
I 93 
2 03 
2 13 
2 22 
2 32 
2 42 
2 52 
262 
272 
2 81 
2 91 
3 01 

1 of3 

• 

llo 

(ksf) 

00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

U IW ghl 

(pc I) w ler tab! d plh us d ror C1 

(ksf) 

006 

016 

026 
0 35 
045 
0 55 
0 65 
075 
0 85 
0 94 
I 04 
I 14 
124 
I 34 
144 
I 54 
I 63 
I 73 
I 83 
I 93 
2 03 
2 13 
2 22 
2 32 
242 
2 52 
2 62 
272 
2 81 
2 91 
3 01 

000 

000 

0 00 
000 
000 
000 
000 
000 
000 
000 
001 
001 
000 
0 00 
000 
000 
000 
000 
0 00 
000 
001 
001 
001 
000 
000 
000 
001 
001 
001 
001 
000 

feet 

Q 

419 57 

95403 

689 25 
488 49 
33746 
332 03 
218 52 
143 86 
131 97 
115 21 
8145 
99 99 
134 OS 
109 93 
107 73 
109 88 
11617 
122 47 
67 21 
78 82 
51 86 
60 57 
60 47 
6619 
68 88 
so 84 
55 31 
80 28 
7438 
68 OS 
72 81 

I II 

F 

(%) 

0 98 

0 75 

0 78 
0 71 
0 75 
061 
065 
0 84 
0 80 
090 
I 01 
0 81 
0 71 
0 82 
0 82 
0 86 
0 81 
077 
I 02 
0 89 
I 00 
0 91 
091 
0 82 
0 80 
0 93 
079 
0 84 
0 88 
0 88 
0 82 

Soundmg termmated at planned depth 
R1vermmes Mmes 

Park H1lls M1ssoun 

lc ~ D 

(Degrees) (%) 

I 48 37 9 34 6 
I 20 44 2 72 2 
I 28 43 8 69 8 
I 33 42 9 64 7 
I 45 41 7 57 6 
I 38 42 I 59 9 
I 53 40 S 504 
I 74 38 9 40 5 
176 388 398 
I 84 38 4 37 5 
I 98 37 0 29 I 
I 85 38 2 36 2 
I 72 39 8 45 7 
I 82 39 0 41 2 
I 83 39 I 41 6 
I 84 39 3 43 I 
I 80 39 7 45 6 
I 77 40 I 47 9 
205 374 317 
I 96 38 3 37 0 
2 14 36 5 25 9 
2 06 37 3 30 9 
2 06 37 4 31 5 
2 00 37 9 34 7 
198 382 ~4 

213 369 ~4 

2 06 37 4 31 3 
I 94 39 2 42 4 
198 389 407 
201 386 387 
I 97 39 0 41 I 

• 
ED_000859_00001631-00366 



• 
001392 

DEPTH 

(ft) 

25 92 
26 74 
27 56 
28 38 
2920 
3002 
3084 
3166 
3248 
33 30 
J412 
3494 
JS 76 
J6 58 
3740 
J8 22 
J904 
39 86 
4068 
41 so 
42 32 
4J 14 
43% 
4478 
4560 
46 42 
47 24 
4806 
48 88 
49 70 
so 52 
5134 
52 16 
52 98 
53 81 
54 6J 
55 45 
56 27 
5109 
57 91 
58 73 

116 
155 
192 
241 
229 
191 
208 
212 
280 
240 
liS 
154 
183 
136 
129 
124 
93 
77 
135 
126 
212 
194 
237 
228 
234 
228 
319 
257 
240 
394 
375 
306 
244 
2JI 
275 
238 
374 
426 
335 
224 
234 

fs 

(kst) 
14 
14 
IS 
19 
2 I 
I 8 
I 7 
18 
25 
20 
14 
I 0 
09 
07 
06 
03 
03 
02 
03 
02 
0.3 
04 
0.5 
10 
07 
03 
06 
04 
07 
II 
14 
07 
0.3 
0.3 
04 
03 
09 
II 
08 
03 
03 

Rr 
(%) 

142 
091 
081 
077 
093 
096 
083 
086 
088 
083 
129 
077 
051 
055 
044 
025 
028 
020 
020 
015 
016 
021 
019 
042 
028 
014 
020 
0 IS 
021 
028 
036 
022 
012 
013 
016 
011 
022 
0 25 
024 
013 
011 

046 
044 
047 
055 
061 
051 
047 
048 
063 
050 
034 
024 
022 
017 
013 
007 
006 
003 
005 
004 
007 
008 
009 
0 18 
0 12 
006 
011 
006 
011 
019 
022 
011 
oos 
005 
007 
004 
0 13 
016 
012 
004 
004 

Qe 
(mPa) 

56 
74 
92 
liS 
II 0 
91 
100 
10 1 
134 
liS 
55 
74 
88 
65 
62 
59 
44 
37 
65 
60 
101 
93 
114 
10 9 
112 
109 
IS 3 
12 J 
115 
18 9 
180 
146 
117 
110 
132 
114 
179 
204 
160 
107 
112 

• 
CPTU-C 3 

~ 

(ps1) 
-07 
I 0 

-OS 
-03 
-OJ 
-09 
14 

-01 
-01 
-01 
OS 
-06 
-01 
-01 
00 
-01 
-OJ 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
OJ 

-0.3 
-OJ 
OJ 

-03 
-03 
-OJ 
-03 
-0.3 
-04 
03 

-03 
-03 
-04 

2of3 

(kst) 
311 
3 21 
3 31 
3 41 
3 50 
360 
370 
380 
390 
400 
409 
419 
429 
439 
449 
459 
468 
4 78 
488 
498 
508 
518 
528 
539 
549 
5 59 
569 
579 
590 
600 
610 
620 
6.30 
640 
6 51 
661 
671 
681 
6 91 
702 
7 12 

~0 

{kst) 
00 
00 
DO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OD 
OD 
DO 
OD 
00 
DO 
00 
OD 
00 
00 
00 
00 
00 
00 
DO 
00 
OD 
OD 
00 
00 
00 
00 
00 
00 

(kst) 
311 
3 21 
3 31 
3 41 
3 so 
360 
37D 
380 
390 
400 
409 
419 
429 
439 
449 
4 59 
468 
4 78 
4 88 
4 98 
508 
s 18 
528 
5.39 
549 
5 59 
569 
519 
590 
600 
610 
620 
630 
640 
651 
661 
671 
6 81 
691 
702 
712 

DOl 
001 
000 
000 
000 
000 
001 
000 
000 
000 
000 
000 
000 
000 
000 
000 
DOD 
DOD 
DOO 
ODD 
ODD 
000 
000 
000 
ODD 
000 
000 
000 
000 
000 
000 
000 
000 
DOO 
DOO 
000 
000 
DOO 
DOO 
000 
DOO 

Q 

3624 
47 31 
56 91 
6973 
6440 
5198 
55 22 
5474 
7091 
5902 
2710 
35 69 
4164 
2996 
27 83 
2602 
18 83 
1512 
2664 
2428 
4069 
3637 
4394 
4141 
4163 
3979 
5511 
43 28 
3979 
6466 
60 55 
48.28 
377D 
3SDI 
4125 
3506 
54 77 
61 59 
4748 
3096 
3188 

F 

(%) 
126 
094 
082 
078 
095 
098 
0 85 
087 
089 
084 
126 
068 
D52 
0 57 
045 
026 
D29 
D.22 
020 
0 IS 
017 
022 
020 
043 
029 
014 
020 
015 
028 
D29 
0.37 
D22 
012 
Dl4 
017 
011 
D23 
026 
025 
014 
0 II 

• 
R1vermmes Mmes 

Parle H1lls M1ssoun 

~ ~ Dr 
(Degrees) (%) 

2 32 35 8 219 
2 15 37 I 29 9 
2 06 381 35 5 
I 97 391 416 
2 OS 38 8 39 8 
2 13 37 8 342 
207 382 362 
2 08 38.2 364 
200 395 440 
2 OS 38 7 392 
2 43 351 17 8 
219 364 258 
2 07 372 304 
222 357 216 
221 355 199 
2 IS 35.2 18 3 
2 30 33 8 9 8 
2 36 32 8 41 
2 II 35 5 19 9 
2 12 35 I 17 6 
I 91 37 5 32 2 
199 370 294 
190 380 34 9 
2 04 37 7 33 5 
I 97 378 34 0 
I 91 37 6 33 D 
I 81 392 42 4 
I 88 38 I 35 8 
I 99 37 8 33 7 
179 40 I 47 6 
I 86 39 8 460 
I 87 38 8 39 9 
192 37 7 33 2 
196 374 313 
I 91 38 2 361 
I 94 37 5 31 8 
I 83 39 6 44 5 
180 402 481 
190 390 410 
2 01 37 0 29.2 
I 99 37 2 30.2 

ED_000859_00001631-00367 



001392 CPTU C 3 R1venmnes Mmes 

Park H11ls M1ssoun 

DEPTH qT fs Rr f .jcr vo qE f.l. crvo flo (j vo Bq Q F lc ~ D, 

(ft) (ksf) (ksf) (%) (mPa) (pst) (ksf) (ksf) (ksf) (%) (Degrees) (%) 
59 55 264 04 016 006 12 6 03 722 00 722 000 35 57 0 17 197 37 7 33 5 
60 37 203 04 0 18 005 97 -03 7 32 00 7 32 000 26 79 019 210 36 5 25 8 
61 19 359 I 0 0 27 013 172 03 742 00 7 42 000 47 31 028 191 39 1 41 9 
62 01 298 08 027 011 143 03 7 52 00 7 52 000 38 64 0 28 2 00 38 2 364 
62 83 150 02 014 003 72 03 7 63 00 7 63 000 1864 015 2 24 34 9 16 5 
63 65 221 05 0 21 006 106 03 7 73 00 7 73 000 27 62 023 2 II 36 7 27 4 
64 47 325 08 026 0 II 15 6 03 7 83 00 7 83 000 40 53 0 26 197 38 5 38 3 
65 29 217 07 0 31 008 104 03 7 93 00 7 93 000 2640 032 2 17 36 6 26 6 
6611 225 07 0 30 008 10 8 03 8 03 00 8 03 000 2704 0 31 2 16 36 7 274 
66 93 253 06 0 25 008 12 I 03 8 14 00 8 14 000 3009 026 2 09 37 2 306 
67 75 293 07 024 009 140 03 824 00 8 24 0 00 34 55 025 2 03 37 9 34 6 
68 57 340 09 027 0 II 163 03 8 34 00 8 34 000 39 75 0 27 I 98 38 6 38 7 
69 39 353 09 024 010 169 03 844 00 8 44 000 40 85 0 25 I 96 38 8 39 6 
70 21 322 07 021 008 15 4 03 8 54 00 8 54 0 00 3668 022 I 99 38 3 36 8 

3 of3 

• • • 
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PROJECT 

CPT DESIGNATION 

ELEVATION 

STATION 

OFFSET 

CONE USED 

CONE SIZe 

001392 

DEPTH 

(ft) 

0 49 

I 31 

2 13 
2 95 
377 
4 59 
5 41 
623 
7OS 
7 87 
8 69 
9 51 
10 33 
II IS 
II 97 
12 80 
13 62 
14 44 
15 26 
16 08 
1690 
17 72 
18 54 
19 36 
20 18 
21 00 
21 82 
22 64 
23 46 
24 28 
25 10 

• 

R cnn ncs M es PROJECT LOCATION Porlt H lis M soun 

CPTU C-4 

243 

H gc:niOgl 10 t 

53 

144 

168 
198 

172 
160 
165 
160 
186 
166 
162 
219 
264 
301 
350 
286 
211 
167 
188 
81 
145 
100 
106 
153 
267 
246 
176 
183 
170 
113 
29 

PROJECT NUMBER 

DATE 

SUPERVISOR 

PUSHED BY 
DRILLING 

EQUIPMENT 
NET AREA RATIO 

fs 

(kst) 

03 

08 

08 
09 
09 
06 

06 
07 
10 
10 
I 0 
I 2 
1 6 
1 8 
I 7 
1 8 
I 6 
I 5 
1 3 
I 0 
I 0 
I 3 
09 
I 3 
I 4 
20 
I 6 

I 6 
I 9 
I 5 
08 

001392 

0812812000 

J Sant 

GSI 

Co eTrucL 

08 

Rr 

(%) 

0 97 

0 59 

047 
046 
0 54 
040 

036 
047 
0 52 
0 60 
0 62 
0 56 
0 60 
0 59 
0 49 
0 61 
0 78 
098 
0 70 
1 31 
0 71 

I 65 
I 10 
084 
0 54 
0 82 
0 91 
0 88 
110 
148 
3 24 

SOUNDING INFORMATION 

W t tabl D twn N tDetc:ct d 

W ter Depllt AID Not Detected 
D layedWater 

Lev I N t Measured 

Tm rD I y N ad! gtaLm 

5 60 

5 32 

3 04 
2 55 
201 
I 14 

0 89 
0 97 
I 13 
104 
0 93 
105 
I 26 
I 30 
1 16 
I 12 
0 95 
0 86 
069 
0 54 

048 
060 
0 39 
054 
0 57 
078 
060 
0 58 
066 
0 53 
0 28 

2 5 
69 

80 
95 
82 
76 
79 
77 
89 
80 
78 
10 5 
12 6 
144 
167 
13 7 
101 
80 
90 
39 
69 
48 
51 
73 
12 8 
II 8 
84 
88 
8 I 
54 
14 

Depllt 

(fi) 

Un t W ght Depllt 

0 

12 

29 

47 

CPTU C 4 

1.1 

(pst) 

0 I 

04 

02 
0 I 
00 
0 I 
01 
01 
0 I 
02 
0 I 
00 
00 
0 I 
0 I 
0 I 
-01 
00 
0 I 
0 I 
00 
02 
02 
04 
06 
06 
07 
09 
09 
09 
06 

I of3 

• 

(pd) 

122 s 
119 

116 

122.5 

(kst) 

006 

016 

0 26 
0 36 
0 46 
0 56 
066 
076 
0 86 
0 96 
107 
I 17 
I 27 
I 37 
147 
I 56 
I 66 
I 76 
I 86 
I 95 
2 05 
2 15 
2 25 
2 35 
244 
2 54 
264 
2 74 
2 83 
2 93 
3 03 

(fi) 

llo 

(kst) 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

U t Weghl 

(p !) Water !able depllt used fa 0" vu calc I 1 on 

cr vo 

(kst) 

006 

016 

0 26 
0 36 
046 

0 56 
0 66 
076 
0 86 
096 
107 
1 17 
I 27 
I 37 
147 
I 56 
166 
176 
I 86 
I 95 
2 OS 
2 15 
2 25 
2 35 
244 
2 54 
264 
2 74 
2 83 
2 93 
3 03 

000 

000 

000 
000 
000 
000 

0 00 
0 00 
0 00 
000 
000 
000 
000 
000 
0 00 
0 00 
0 00 
0 00 
000 
000 
000 
000 
000 
000 
000 
0 00 
000 
000 
001 
001 
002 

feet 

Q 

872 12 

892 94 

641 93 
547 28 
37045 
282 86 
247 51 
208 79 
214 58 
17147 
151 07 
187 00 
20741 
218 93 
237 43 
181 75 
125 80 
93 88 
100 05 
40 66 
6941 
45 66 
45 96 
64 16 
108 10 
95 77 
65 63 
66 02 
58 92 
37 55 
8 61 

F 

(%) 

061 

0 59 

047 
0 46 
0 54 
040 
0 36 
047 
0 52 
0 60 
0 62 
0 56 
0 61 
0 59 
049 
0 62 
0 75 
0 91 
0 68 
I 32 
070 
1 30 
0 84 
0 85 
0 53 
0 81 
0 92 
0 88 
I 12 
141 
3 19 

Soundmg temunated at planned depth 

R1verrnmes Mmes 

Park H1lls M1ssoun 

lc $ D, 

(Degrees) (%) 

l 14 41 5 55 9 

l 12 43 9 70 6 

1 11 43 5 68 I 
115 435 682 
1 31 42 2 60 6 
1 31 41 4 55 7 
1 33 41 2 54 2 
145 407 514 
148 41 I 53 9 
1 59 40 3 49 I 
I 64 40 0 46 9 
154 412 543 
I 53 41 9 58 4 
I 50 42 3 61 I 
I 42 42 9 64 4 
I 58 41 8 57 7 
1 75 40 2 48 1 
191 389 406 
I 81 39 3 43 2 
229 352 185 
195 379 342 
2 25 36 0 23 I 
2 14 36 I 23 9 
202 378 339 
I 72 40 4 49 3 
I 87 39 9 464 
200 382 363 
202 383 370 
212 379 342 
2~ 358 nt 
3 07 29 3 17 3 

• 
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001392 

DEPTH 

(ft) 
25 92 
26 74 
27 56 
28 38 
29 20 
3002 
30 84 
31 66 
32 48 
33 30 
3412 
3494 
35 76 
3658 
3740 
3822 
3904 
3986 
4068 
41 50 
42 32 
4314 
4396 
44 78 
4S 60 
4642 
47 24 
4806 
48 88 
4970 
so 52 
51 34 
52 16 
52 98 
53 81 
5463 
ss 4S 
56 27 
5709 
5791 
58 73 

qT 
(kst) 

47 
136 
142 
114 
10 
52 
90 
46 
94 
II 
51 
17 
33 
29 
90 
Ill 
68 
66 
31 
59 
40 
110 
100 
142 
107 
115 
128 
125 
139 
139 
270 
161 
149 
126 
104 
148 
202 
230 
346 
188 
126 

fs 
(ksf) 
08 
I 3 
I 3 
14 
02 
1.2 
1.2 
OS 
13 
0.3 
08 
06 
08 
06 
13 
14 
09 
14 
06 
13 
06 
I 5 
12 
I 2 
I 3 
19 
06 
04 
OS 
04 
07 
04 
04 
03 
02 
03 
OS 
06 
I 0 
05 
03 

Rr 

(%) 

I~ 

0% 
092 
1% 
246 
3~ 

1n 

·~ I~ 

2~ 

2n 
3~ 

239 
240 
IU 
I~ 

I~ 

3m 
2.29 
3M 
1~ 

190 
I~ 

0~ 

1.28 

·~ 0~ 

on 
OH 
on 
on 
0~ 

0.29 
on 
015 
on 
0~ 

0~ 

om 
ou 
ow 

f ;cr vo 

0.24 
041 
039 
040 
007 
032 
0.33 
012 
034 
007 
0.20 
014 
018 
013 
028 
031 
0.20 
030 
013 
026 
011 
0.29 
022 
022 
025 
035 
012 
007 
008 
007 
012 
007 
007 
005 
002 
005 
008 
010 
015 
007 
004 

qE 
(mPa) 

22 
65 
68 
54 
OS 
2.5 
4.3 
22 
45 
OS 
24 
07 
I 5 
I 3 
43 
53 
32 
3 I 
14 
27 
1 8 
53 
48 
68 
5 I 
55 
61 
60 
66 
66 
129 
77 
71 
60 
50 
7 I 
97 
110 
16 5 
90 
60 

• 
CPTU-C-4 

J.l. 
(pSI) 

I 3 
I 3 
14 
14 
40 
37 
3 I 
49 
23 
69 
86 
94 
104 
126 
39 
06 
46 
5.3 
136 
105 
17.3 
2.5 
38 
I 8 
20 
53 
25 
29 
29 
29 
28 
27 
26 
27 
26 
26 
26 
25 
25 
25 
24 

2 of3 

crvo 
(ksf) 
313 
322 
3.32 
342 
352 
3 61 
3 71 
380 
390 
3 99 
409 
418 
428 
437 
447 
4 56 
466 
475 
4 85 
494 
504 
513 
5.23 
5 32 
542 
5.51 
561 
571 
s 81 
s 91 
601 
611 
621 
6 31 
6 41 
6 52 
6 62 
672 
6 82 
692 
702 

J.l.o 
(ksf) 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

crvo 
(kst) 
313 
322 
3 32 
342 
352 
3 61 
3 71 
3 80 
390 
399 
409 
418 
428 
437 
447 
4 56 
466 
4 75 
4 85 
494 
504 
513 
5.23 
5 32 
5 42 
5 51 
5 61 
5 71 
5 81 
591 
601 
611 
6 21 
631 
641 
6 52 
662 
672 
6 82 
692 
702 

Bq 

003 
001 
001 
001 
0 58 
008 
004 
011 
003 
I 06 
018 
074 
036 
OS! 
ODS 
001 
007 
009 
053 
020 
049 
002 
004 
001 
002 
005 
002 
002 
002 
002 
001 
002 
002 
002 
003 
002 
001 
001 
001 
001 
002 

Q 

1402 
41 15 
4178 
32.20 
197 
13 33 
23 30 
II 18 
23 16 
164 
II 56 
3 03 
6 82 
562 
1917 
23 37 
13 59 
12 89 
s 34 
10 85 
696 
2050 
18 15 
25 59 
18 68 
1992 
21 78 
20 84 
22 85 
2248 
43 94 
25 39 
22 97 
1891 
IS 19 
2167 
2961 
33 25 
4972 
26.21 
1700 

F 

(%) 
I 73 
100 
094 
I 24 
3 35 
240 
140 
I 07 
148 
4 53 
I 74 
465 
2 60 
2 34 
148 
I 34 
148 
2 31 
236 
2 37 
1 62 
1 42 
124 
088 
1 33 
1 74 
053 
0 33 
036 
033 
027 
028 
030 
026 
0 16 
024 
026 
029 
031 
027 
021 

• 
R1venmnes M1nes 

Parle Hills M1ssoun 

lc ~ Dr 

2 74 
2 22 
220 
2 36 
3 62 
284 
2 51 
2 73 
2 52 
3 76 
282 
354 
310 
3 IS 
2 59 
2 so 
272 
2 84 
3 17 
2 91 
299 
2 56 
2 57 
2 37 
2 58 
262 
233 
227 
2.25 
2.25 
194 
2 17 
2 22 
2 28 
2 33 
2 22 
209 
2 06 
191 
2 IS 
2 30 

(Degrees) (%) 

315 
365 
366 
355 
240 
316 
34.2 
309 
343 
23 8 
313 
25 9 
291 
284 
33 7 
34 7 
32 3 
321 
284 
314 
296 
344 
33 9 
35 s 
34 1 
344 
349 
34 7 
352 
351 
38 3 
35 8 
354 
34 s 
33 6 
352 
367 
372 
39.2 
362 
343 

-40 
260 
269 
200 
-48 8 

3.3 
122 
72 

12 8 
504 
53 
376 
18.2 
22 7 
96 
IS 3 
09 
-0.2 
224 
-42 
154 
134 
103 
200 
116 
136 
163 
154 
18 I 
179 
36 8 
21 8 
192 
141 
85 
18 3 
271 
306 
420 
244 
12 8 



001392 

DEPTH 

(ft) 
59 55 
60 37 
61 19 
6201 
62 83 
63 65 
64 47 
65 29 
66 II 
66 93 
67 75 
68 57 
69 39 
70 21 
71 03 
71 85 
72 67 
73 49 
74 31 
75 13 
75 95 
76 77 
77 59 
78 41 
79 23 
8005 
80 87 
81 69 
82 51 

• 

112 
184 
179 
131 
224 
286 
179 
157 
192 
161 
160 
260 
155 
148 
134 
138 
147 
174 
265 
194 
184 
252 
180 
160 
174 
175 
213 
305 
245 

fs 
(ksf) 
02 
05 
03 
03 
06 
07 
04 
03 
06 
04 
05 
08 
04 
04 
04 
05 
04 
05 
09 
07 
06 
09 
06 
04 
06 
06 
08 
I 4 
I 0 

Rr 

(%) 
0 20 
029 
0 18 
0 23 
026 
0 26 
024 
020 
0 33 
026 
027 
0 33 
0 28 
0 24 
0 27 
0 33 
0 27 
027 
0 36 
0 37 
0 34 
0 35 
0 35 
024 
0 33 
0 35 
0 39 
047 
040 

J,Ja 

003 
007 
004 
004 
008 
010 
006 
004 
008 
005 
006 
010 
005 
004 
004 
005 
004 
005 
0 II 
008 
007 
0 10 
007 
004 
006 
006 
009 
014 
010 

53 
88 
86 
63 
107 
13 7 
85 
75 
92 
77 
77 
12 4 
74 
7 I 
64 
66 
70 
83 
12 7 
93 
88 
12 I 
86 
77 
83 
84 
102 
14 6 
117 

CPTU C 4 

ll 

(ps1) 
24 
23 
2 I 
2 I 
20 
2 I 
19 
19 
19 
19 
I 8 
I 8 
17 
I 7 
I 7 
I 7 
I 7 
17 
17 
I 7 
I 7 
I 7 
I 8 
17 
I 7 
I 7 
17 
17 
16 

3 of3 

• 

crvo 

(ksf) 
712 
722 
7 32 
742 
7 52 
7 62 
772 
782 
7 92 
802 
8 12 
8 22 
8 32 
8 42 
8 52 
8 63 
8 73 
8 83 
8 93 
903 
913 
923 
9 33 
943 

9 53 
963 
973 
9 83 
9 93 

llo 

(ksf) 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

(J YO 

(ksf) 
7 12 
7 22 
7 32 
7 42 
7 52 
7 62 
772 
7 82 
7 92 
802 
8 12 
8 22 
8 32 
8 42 
8 52 
8 63 
8 73 
8 83 
8 93 
903 
913 
9 23 
9 33 
9 43 
9 53 
9 63 
973 
9 83 
9 93 

0 02 
001 
001 
002 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 

Q 

14 68 
2449 
23 47 
16 64 
28 73 
36 57 
22 15 
19 13 
23 22 
19 05 
18 74 
3064 
17 67 
16 53 
14 68 
1504 
15 88 
18 73 
28 63 
20 52 
1914 
26 30 
18 32 
16 00 
17 30 
1714 
2092 
3007 
23 63 

F 

(%) 
0 21 
0 28 
019 
024 
0 27 
0 27 
025 
0 20 
0 35 
0 27 
030 
0 33 
029 
0 25 
029 
0 35 
0 28 
0 29 
0 37 
0 39 
0 36 
0 36 
037 
026 
0 34 
037 
041 
046 
0 42 

R1venmnes Mmes 

Park H1lls M1ssoun 

r. $ D 

(Degrees) (%) 
2 37 33 7 9 0 
218 360 232 
216 ~8 222 
2 33 34 3 13 0 
2 II 36 8 28 I 
2 01 38 0 35 0 
221 357 214 
2 25 35 I 17 5 
224 360 230 
229 351 178 
230 351 175 
212 374 312 
233 349 163 
234 346 146 
2 40 34 1 II 6 
2 42 34 2 12 4 
2 37 34 5 14 I 
2 30 35 3 18 7 
216 372 305 
231 357 215 
2 32 35 4 19 8 
219 369 286 
235 353 189 
235 347 154 
236 351 176 
2 37 35 I 17 5 
2 30 36 0 23 I 
218 377 332 
2 26 36 6 26 7 

• 
ED_000859_00001631-00374 
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PROJECT 

CPT DESIGNATION 

ELEVATION 

STATION 

OFFSET 

CONE USED 

CONE SIZE 

001392 

DEPTH 

(ft) 

049 

1 31 
2 13 
2 95 
377 
4 59 
5 41 
6 23 
705 
7 87 
8 69 
9 51 
10 33 
II 15 
II 97 
12 80 

13 62 
1444 
15 26 
16 08 
16 90 
17 72 
18 54 
19 36 
20 18 

21 00 
21 82 
22 64 
2346 
2428 

25 10 

• 

Rmn Mes 

CPTU C S 

233 

Hog I gl IOio 

29 

107 
118 
104 
101 
144 
155 
190 
162 
135 
88 
134 
118 
41 
28 
156 
143 
142 
183 
190 
188 

178 
145 
204 
207 
190 
160 
103 
49 
123 
134 

PROJECT LOCATION Park H lis MISS un 

PROJECT NUMBER 001392 

DATE 

SUPERVISOR 

PUSHED BY 
DRILLING 

EQUIPMENT 
NET AREA RATIO 

fs 

(ksf) 

02 

06 

07 
08 
07 
08 
08 
I 3 
I 3 
14 
09 
12 
I I 
09 
04 
II 
I 2 
II 
I 2 
16 
16 
I 6 
I 3 
I 8 
2 I 
20 
16 
I 5 
09 
I 5 
I 2 

0812812000 

J SollllOS 

GSI 

C Tru<k 

08 

Rr 

(%) 

0 87 

0 54 

0 56 
075 
071 
058 
I 02 
0 67 
0 80 

I 04 
I 21 
0 87 
0 93 
2 99 
4 77 
0 71 
0 82 
076 
066 
0 82 
084 
090 
I 23 
0 90 
I 00 

104 
160 
I 53 
2 83 
127 
0 93 

Wa1cr table Dauun 

WaLe Deplh ATD 

DlyedWI 
LC\ I 

TIDlc rocl y 

4 21 

3 73 
2 57 
2 19 
I 57 
I 53 
I 27 
I 73 
I 53 
I 45 
092 
I 03 
0 89 
068 
028 
0 73 
072 
0 62 
066 
0 82 
0 79 
0 76 
0 58 
0 80 
0 86 
0 80 

061 
0 56 
0 33 
0 50 
0 42 

SOUNDING INFORMATION 
Deplh 

(R) 

0 

Not Dclctled 60 

NtDiccld 

N !Measured 

N rcadlglllkn 

14 

5 I 
57 
50 
48 
69 
74 
9 I 
78 
65 
42 
64 
56 
20 
I 3 
74 
69 
68 
88 
91 
90 
85 
69 
98 
99 
91 
76 
49 
23 
59 
64 

CPTU C 5 

m 
(pst) 

-01 

-01 

02 
0 I 
0 I 
02 
00 
02 
02 
0 I 
0 I 
0 I 
00 
09 
40 
0 I 
0 I 
0 I 
0 I 
02 
0 I 
0 I 

0 I 
0 I 
02 
00 
0 I 
02 
16 
00 
OJ 

• 

U tW ghl 

(pel) 

119 

113 

O'vo 

(ksf) 

006 

016 

025 
0 35 
0 45 
055 
064 
074 
084 
094 
I 03 
I 13 
I 23 
I 33 
I 43 
I 52 
162 
172 
I 82 
I 91 
2 01 
211 

2 21 
2 30 
240 
2 50 
2 60 
2 69 
2 79 
2 89 
2 99 

D plh 

(R) 

llo 
(ksf) 

00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

U 1Wcghl 

(pel) W I labl deplh us d for 0" cal I I 

0 06 

016 

0 25 
0 35 
045 
055 
064 
074 
0 84 
0 94 
I 03 
113 
I 23 
I 33 
143 
I 52 
I 62 

172 
I 82 
I 91 
2 01 
211 

2 21 
2 30 
2 40 
2 50 
2 60 
2 69 
2 79 
2 89 
2 99 

000 

000 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
002 
0 IS 
000 
000 
000 
000 
000 
0 00 
000 
000 
000 
000 
000 
000 
0 00 
004 
000 
000 

feet 

Q 

494 16 

684 91 

463 96 
293 73 
223 52 
262 81 
240 II 
255 40 
192 38 
143 46 
8429 
117 43 
94 56 
29 97 
1842 

101 14 
87 41 
81 83 
99 87 
98 53 
92 44 

8341 
64 53 
87 48 
85 11 
75 22 
6049 
37 28 
16 54 
41 49 
43 76 

F 

(%) 

0 70 

054 

0 55 
0 74 
070 
0 58 
0 54 
0 68 
0 80 
I 02 
I 09 
0 88 
094 
2 28 
I 55 
072 
0 83 
0 76 
0 67 
0 83 
0 85 
0 91 
0 91 
091 
I OJ 
I 06 
I OJ 
I 50 
I 98 
I 21 
0 95 

Soundtng tenmnated at planned depth 

Rrvermmes Mtnes 

Park Ht!ls Mrssoun 

Ic f D, 

(Degrees) {%) 

I 32 38 7 39 2 

I 14 42 6 62 6 
I 25 41 9 58 4 
I 48 40 5 50 0 
I 55 39 8 45 7 
I 44 41 0 53 I 
I 45 41 0 52 9 
I 49 41 6 56 7 
I 63 40 5 504 
I 80 39 4 43 6 
199 371 299 
I~ 389 406 
I 91 38 I 35 7 
2 54 32 9 4 5 
2 62 30 8 7 9 
I 82 38 9 40 6 
I 91 38 4 37 4 
191 382 364 
I 80 39 3 42 8 
I 86 39 3 43 2 
I 89 39 2 42 I 
195 388 398 
2 04 37 7 33 2 
I 93 39 2 42 4 
I 97 39 2 42 3 
202 387 393 
209 378 337 
2 36 35 6 20 7 
2 71 32 0 I 2 

2 26 36 3 24 7 
2 19 36 6 26 6 

• 
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001392 CPTU C 5 RJvermmes Mmes 

Park H1Us, M1ssoun 

DEPTH qT fs Rr f/ri vo qE m rivo ~0 cr'vo Bq Q F Ic: f Dr 

(ft) (ksf) (ksf) (%) (mPa) (pst) (ksf) (ksf) (ksf) (%) (Degrees) (%) 
2592 200 17 086 0 55 96 -01 3 08 00 308 000 6383 086 203 384 317 
26 74 156 15 099 048 75 ..{)I 3 18 00 3 18 000 4806 100 216 372 302 
27 56 145 16 I 07 047 69 ..{)1 3 28 00 3 28 000 43 IS 1 10 2 23 367 276 
28 38 131 14 I 07 041 63 ..{)I 338 00 3 38 000 3772 I 09 227 36.2 242 
2920 170 15 091 044 8 1 0 I 347 00 3 47 000 4786 091 2 14 37 4 313 
3002 116 16 174 046 56 01 3 57 00 3 57 000 3151 146 241 35 5 200 
3084 109 13 133 036 5.2 -03 3 67 00 367 000 2882 125 240 35 1 179 
31 66 98 I 0 I 03 0.27 47 ..{)8 377 00 377 ..{) 01 25 06 I 06 2 42 34 6 145 
32 48 109 13 I 35 035 52 II 3 87 00 387 ..{)OJ 2726 127 243 350 171 
33 30 101 II I 08 0.27 48 ..{)6 3 96 00 3 96 ..{) 01 24 37 I 12 244 346 144 
34 12 135 12 086 0.28 65 20 406 00 406 ..{)02 32 16 088 2 28 359 22 4 
3494 163 14 085 033 78 I 7 416 DO 416 ..{)01 3816 087 222 367 276 
35 76 148 16 I IS 039 71 18 426 DO 4.26 ..{)OJ 33 79 114 2 32 36.2 245 
3658 124 14 I 13 032 59 13 435 00 435 ..{)01 27 so 117 2 41 35 3 191 
37 40 113 18 184 039 54 I 2 445 00 445 ..{)01 2436 162 2 53 348 16 I 
38 22 112 14 2 17 030 54 ..{)5 4 55 00 4 55 000 2362 127 2 48 34 7 IS 5 
3904 246 19 078 041 118 0.2 465 00 465 000 5197 079 2 08 384 37 8 
3986 \69 \9 113 040 8 I ..{)3 474 00 474 000 3467 I \6 232 366 268 
4068 \70 I 8 I 05 037 8.2 ..{)4 484 00 484 000 34 19 I 08 2 31 366 26 7 
41 50 189 I 7 091 035 91 10 494 00 494 ..{)01 37 35 093 224 371 294 
42 32 158 I 7 I 08 034 76 -08 504 DO 504 001 3045 Ill 2 36 362 240 
4314 162 I 9 I 18 036 78 18 5 13 00 513 ..{)01 3063 119 237 36.2 24 5 
43 96 105 I 5 160 029 50 23 5 23 00 523 ..{)02 19 07 1 52 260 341 117 
44 78 134 16 1 61 030 64 ..{)9 5 33 DO 533 001 2410 125 247 352 18 4 
4560 165 20 1 25 036 79 ..{)8 543 DO 543 ..{)OJ 2948 123 2 39 362 242 
4642 163 I 5 094 027 78 22 5 52 00 5 52 -001 28 53 095 234 361 23 5 
4724 157 I 5 098 028 15 16 562 00 s 62 ..{)OJ 26 95 I 02 2 38 359 222 
4806 132 I 5 I 16 026 63 I 2 572 00 572 -001 2207 I 18 249 350 170 
48 88 110 14 I 27 0.23 53 02 5 82 00 s 82 000 1797 I 30 2 59 341 116 
49 70 215 20 094 034 10 3 ..{)I 591 00 s 91 000 35.29 0 96 2 27 37 2 304 
5052 177 19 113 032 85 14 601 00 601 -001 28 36 112 2 38 362 246 
51 34 130 17 I 51 028 62 0 I 611 00 611 000 2028 140 2 56 34 7 IS 6 
52 16 176 I 7 100 028 84 09 621 00 621 001 2734 I 03 2 38 36 2 240 
52 98 165 20 1.25 031 79 07 631 00 631 000 25 22 1.23 245 35 8 220 
53 81 75 1 5 231 023 35 18 9 640 00 640 027 1077 218 289 320 ..{)7 

54 63 230 20 085 030 110 77 650 00 650 003 3436 087 2 26 37 3 310 
55 45 219 2 I 097 0 32 105 II 660 00 660 000 32 IS 100 2 31 370 294 
56 27 200 22 I 16 032 96 ..{)7 670 00 670 000 28 89 I 12 2 38 366 266 
5709 103 16 164 023 49 I 0 679 00 679 001 1414 164 2 73 334 73 
5191 55 I 3 2 35 019 26 28 6 89 00 6 89 006 702 267 3 10 304 107 
58 73 66 12 210 017 3 I 103 699 DO 6 99 017 8 46 200 296 312 57 
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001392 CPTU C 5 R1ven111nes Mmes 

Park H1lls M1ssoun 

DEPTH qT fs Rr J.tcr vo qE m crvo !lo cr vo Bq Q F Ic f D. 

(ft) (kst) {kst) {%) (mPa) (ps1) (ksf) (kst) (kst) (%) (Degrees) (%) 
59 55 79 2 I 2 82 029 37 134 709 00 709 019 1015 2 86 2 98 32 0 08 
60 37 36 II 303 015 16 194 718 00 718 067 404 3 71 3 38 28 2 23 4 
61 19 51 25 4 76 034 24 82 727 00 727 019 598 5 65 3 34 29 8 13 9 
62 01 74 35 4 73 048 35 88 737 00 7 37 013 910 5 22 3 17 31 6 3 I 
62 83 77 30 394 041 36 101 746 00 746 015 9 35 4 36 3 II 31 8 22 
63 65 72 29 406 039 34 113 7 55 00 7 55 017 8 56 4 53 3 16 314 -43 
64 47 76 38 5 08 050 35 118 764 00 764 017 890 565 3 20 31 6 3 I 
65 29 65 37 5 62 047 3 I 94 774 00 774 016 742 6 38 3 30 30 9 76 
66 II 60 29 493 038 28 64 783 00 7 83 012 667 5 63 3 30 30 5 10 I 
66 93 54 22 413 028 25 69 792 00 792 015 s 80 4 85 3 31 29 9 134 
67 75 54 27 517 034 25 87 8 01 00 8 01 019 5 69 5 96 3 37 29 9 13 7 

• • • 
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1 1 Introduction 

AppendiX E 

R1verm1nes M1ne Tailings S1te 
Slope Stabahty Analys1s 

Geotechmcal mformat10n obtamed at the site was used to perform stability analysts of the 
proposed regradmg of the Rlvenmnes Mmes Tailings Site, Park Htlls, Missoun Tlus Appendtx 
con tams a descnptlon of the geotechmcal exploration and the results of the geotechmcal 
mvesttgatiOn and analysts It descnbes the modeling techmque used and the assumptions made 
for the static and setsffilc analyses, and presents conclusions of the analyses 

The existmg abandoned tathngs matenal mcludes a large pile of chat trubngs presumably placed 
by conveyer and a more extensive zone of matenal referred as the trulmgs area The extsting 
chat ptle has a maxtmum height of about 200 feet above the surroundmg ground surface wtth 
stde slopes of 29 to 32 degrees from the honzontal plane The tathngs field located adJacent to 
the chat ptle on the northwest side, has a hetght of about 70 feet above the surroundmg ground It 
IS fatrly flat on Its upper surface Some of the side slopes of the tatltngs field have been eroded 
away m areas where slunes are present, gtvmg exposure to a bad lands' appearance 

The proposed modification of the chat ptle mcludes regradmg the outer slope to three honzontal 
to one verttcal (3H 1 V) and reducmg the top elevation to 930 The outer slope of the trubngs 
field wtll be buttressed With chat A Inlddle bench will be created at elevatiOn 915 m the 
proposed buttress on the west stde of the tatbngs field 

1 2 Geotechnrcal Exploration 
A comprehenstve geotechmcal mvesttgatton was conducted to tdenttfy the soil stratigraphy and 
detenmne properties of the matenals mvolved m the slopes The field mvesttgatlon mcluded 10 
Standard Penetration Tests (SPT) sod bonngs, 13 surface geotechmcal samples, and 6 Cone 
PenetratiOn Test (CPT) soundmgs Ftgure E-1 presents a plan view of the surface sampling 
locatiOns bonngs, and soundmgs conducted dunng this mvestlgatton 

A total of ten SPT bonngs were dnlled at the site to measure the standard penetratiOn resistance 
and obtatn representative sotl samples Bonngs were dnlled by the hollow stem auger method 
takmg samples every 5 feet The bonngs have depths varymg between 12 feet and 100 feet 
Etght of the bonngs were extended until they hit the naturally occurnng clay or auger refusal by 
the bedrock The bonng logs and laboratory test results mcludmg gratn stze analysts and 
Atterberg hmtts are mcluded m Appendix D 

To complement the SPT bonngs a different m-situ testing method was also used Specifically 
the CPT was used because tt offers a number of advantages over the SPT mcludmg the 
followmg 

P \25\86\0 I 0\draft geotechmcal report doc E 1 

ED_000859_00001631-00388 



1 It IS more econom1cal to perform than the SPT which allows a more comprehensive 

subsurface mvesugat10n 

2 The test procedure Is simpler more standardized and thus more reproducible than the 

SPT 

3 It provides a contmuous record of penetratiOn resistant throughout a soil deposit 

A total of 6 CPT soundmgs were conducted m the area to provide better charactenzat10n of the 
shmes mcludmg strength parameters and phreatic surface 

A subcontractor GSI Inc from Omaha, Nebraska conducted the soundmgs GSI used a truck 
mounted CPT ng With a 20-ton thrust capacity All the eqmpment used m the mvesttgat10n was 
calibrated accordmg to ASTM D-5578 95 

In the CPT a cylmdncal cone IS pushed vertically mto the ground at a constant rate of penetratiOn 
of 20 mrn/sec Dunng penetratiOn measurements are made of the ttp resistance the side fnct10n 
and pore water pressure generated by cone penetration The cone utilized dunng this 
mvestigatlon was manufactured by Hogentogler & Co The cone used had a 10 cm2 base area 
and 150 cm2 sleeve area The flmd used for saturation of the filter was silicone and the unequal 
area end ratio (a) IS 0 8 The CPT logs of all soundmgs are mcluded m AppendiX D 

At selected locatiOns dissipation tests were performed Dtssipatwn tests were performed by 
stoppmg the cone penetrat10n and measunng the decay of pore water pressure with ttme The 
rate of dissipation depends on the coefficient of consolidation which m turns depends on the 
permeabthty of the soil The diSSipatiOn test can be contmued until no further dissipation IS 
observed to measure the m-situ pore water pressure 

In addition to provtdmg a detailed lithological profile based on mterpreted s01l behaviOr the CPT 
data were also used for engmeenng analyses, I e liquefaction potential undramed shear 
strength fnctton angle, and flow charactensttcs 

1 3 Results of the Geotechnical Exploration 
1 3 1 Chat P1le 

The matenal m the chat ptle at Rtvermmes consists of well-graded medmm to fine sand The 
matenal also contams vanable quantities of slit and gravel Surface bag samples and SPT 
samples were collected from the upper chat pile to obtam geotechmcal data for the stabthty 
analysts Gram stze dtstnbutton tests on the upper chat pile samples mdtcated that the matenal 
consists of well-graded medmm to fine sand The surface matenal of the upper ptle classifies as 
(SP-SM) accordmg to the Umfied Soli Classtficatton System (USCS) Detatls of the gratn size 
tests are mcluded m Appendtx D 

• 

• 

As previOusly mentioned three SPT bonngs were conducted at the chat ptle The results from 
the SPT reveal that the matenal m the upper pile IS m a medmm to dense condition The N blow 
count from the SPT ranges from 3 to 19 blows per foot The relatiOnship between SPT and • 
Overburden Pressures developed by Gibbs and Holtz (1957) was used to estimate the relative 
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• 

• 

• 

density The SPT data tndicate that the relative density of the upper pile deposit averages 
approximately 40 to SO percent 

1 3 2 Tailings Field 

SIX soil bonngs and SIX CPT soundmgs were conducted m the truhngs field to Identify the 
subsurface matenal and develop a representative htholog1cal profile for stability analysis At 
location C-2 the bonng and the CPT mdicate the presence of coarse tailtngs matenal from the 
ground surface to the 10 foot depth Underlymg the coarse trulmgs a layer of shmes ts found 
with a thickness of approximately 12ft This layer exh1b1ts very soft conststency wtth a corrected 
ttp penetratiOn resistance qt of 2 tsf Below the shmes coarse tathngs are found to a depth of 
approximately 70 ft Below the truhngs the natural clay IS found The natural clay IS underlam by 
bedrock S1mtlar subsurface condtttons are found at LocatiOn B-6, wtth the exception that the 
shmes layer ts 40 ft thick approximately 

At location C-4 the CPT soundmg mdtcates the presence of 16-foot thtck layer of coarse truhngs 
at the ground surface Underlymg the coarse twhngs ts an 18-foot thtck layer of a mtxture of 
fme trultngs and shmes, which ts present to a depth of 34 feet Underlymg the layer of fine 
trulmgs and slimes the coarse truhngs are found agrun wtth a thtckness of approximately 44 ft 
Below the coarse tatlmgs, the native layer of clay IS found to a depth of 54 feet where bedrock 
was detected 

At location C-1 the CPT soundmg mdtcates the presence of coarse tatlmgs m the upper 6 ft 
Underlrun the coarse tatlmgs, a 7ft thtck layer of fine tallmgs mtxed wtth slimes ts present 
Below thts layer mostly coarse ta1hngs are found to the depth of 34 ft where the natural clay was 
detected The layer of fine trulmgs mtxed wtth shmes IS not as soft as found at CPT soundmg C-
2 The corrected cone penetration q1 ts IS tsf m average 

At soundmgs C-3 and C-S coarse trulmgs were found m the upper 60 ft At soundmg C-5 the 
natural clay was found below the coarse tathngs to the explored depths of 67 ft 

1 4 Lrthologlcal Profrle 

The mformat10n collected from the SPT and CPT was used to develop representative cross 
sections of the chat pile and tatbngs field and obtatn representative geotechmcal parameters of 
the different matenals mvolved for stabtltty analysts 

Data collected from the CPT was used to mterpret sotl properties of the coarse twlmgs and fme 
trulmgs/sltmes for stabthty analyses and hquefact10n assessment The empmcal chart based on 
calibration chamber test data proposed by Robertson and Campanella ( 1983) was used to 
estimate the fnct10n angle of the coarse/fncttonal trultngs Estimation of the undratned shear 
strength of the shmes from CPT cone resistance, was made usmg the followmg equatton 

s = (qt -avo) 
u N 

kl 

Where Nkt ts an ernpmcal cone factor, a w ts the total m-sttu vertical stress, and q1 ts the 
corrected cone tip reststance 

P \25\86\01 0\draft gcotcchmcal report doc E3 

ED_000859_00001631-00390 



The CPT data mterpretatton was conducted usmg CPTINT ver 5 2 a computer program 
developed by the Umverstty of Bntish Columbia In sttu Testmg Group CPTINT uses the most 
recent and recogntzed correlations to mterpret CPT data and produce relevant soils parameters 
for destgn The data mterpretatwn ts mcluded m Appendtx D 

Ftgure E 2 shows the summary of the shear strength associated wtth the coarse truhngs matenal 
obtruned from the CPT The sohd hne m Ftgure E-2 represents the lower bound of the values 
measured wtth the cone It can be seen from Ftgure E-2 that the lower bound hne exhlbtts a non
linear behaviOr Data m Ftgure E-2 was used to establish the shear strength of coarse/fnctwnal 
matenal m the stabthty analysts The mterpreted coarse truhngs fnctwn angle of the lower 
boundary lme <1> exhtbtts values between 26 and 28 degrees 

Stmllarly the mterpreted CPT profile also allowed esttmatwn of the strength assoctated wtth the 
layer of fine trulmgs/shmes and natural nattve clay The shmes dtsplays an undrruned shear 
strength ratto Su/cr m the range of 0 07 Thts ts a very low strength and ts conststent wtth the 
observation on the soil bonng m which the shmes show a penetration resistance of wetght of 
hammer (WHO) The mtxture of fine truhngs/sltmes show htgher strength With an undrruned 
shear strength ratto of 0 27 The m-sttu native clay dtsplays an undrruned shear strength ratio 
Su/cr m the range of 0 45 These relatively htgh undrruned shear strength ratios suggest that the 
natural red clay IS stiff The undramed shear strength ratio ts defined as the undrruned shear 
strength divided by the overburden pressure 

Pore water pressure measurements dunng CPT penetration and dtsstpatton tests were used to 
mterpret the groundwater condtttons at the Rtvermtnes truhngs field It was determtned that the 
coarse/fnctwnal truhngs and fine trulmgs/shmes mtxture are not saturated The dtsstpatwn test 
data mdtcated that no flow IS talang place m the fine truhngs/shme layer at the stte The pore 
water pressure decayed to zero frurly raptdly after cone penetration 

1 5 Slope Stability Modeling 
The slope stability analyses were conducted usmg Slope/W, a computer-modelmg program 
developed by GEO-Slope International Slope/W uses the hmtt eqUihbnum theory to compute 
the factor of safety of earth and rock slopes It Is capable of modelmg a vanety of methods to 
compute the factor of safety of a slope while analyzmg complex geometry stratigraphy and 
loadmg conditions 

Spencer s method was used as the search techmque to determtne the factor of safety of the 
embankment m thts stabthty analysts Thts method ts considered adequate because tt provtdes a 
factor of safety based on both force and moment equiltbnum 

Seven cross sectwns were developed to evaluate the subsurface condttlons Their locatiOns are 
shown m Ftgure E 1 whtch shows the plan view locatiOn of these cross sectwns Cross sections 
B and G were considered the most cntical for stability due to theu geometry and most 
Importantly the presence of the shmes layer as Identified m CPT soundmgs C-2 and C-4 As a 
result these cross sections were selected for analysts 
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These cross sections mcluded the proposed modified topography wtth outer slopes of 3H 1 V 
The matenal used to butld the outer slopes ts coarse tatltngs from the chat ptle It ts assumed that 
thts matenal wtll be compacted wtth a bulldozer and truck traffic Ftgure E-1 shows the plan 
vtew locatiOn of cross secttons B and G Ftgures E-3 and E-4 show the cross secttons and 
stratigraphy 

Information obtamed from CPT sound10g C-2 and SPT bonng B-5 was used to develop the 
stratigraphy assoctated wtth cross section B and shown 10 Ftgure E-3 Smce sound10g C-2 and 
bonng B-5 are located approximately 40 ft from the edge/crest of the extstmg slope the extent of 
the sbmes layer towards the face of the slope ts unknown For analysts purposes It was assumed 
that the shmes layer extends to the face of the extsting slope 10 the static stabthty analysts In the 
setsnuc stabthty analysts, m addttton to assummg the shmes layer at the face of the extstmg 
slope a sensitiVIty analysts was performed assurrung the shmes layer at 5 ft 10ft and 15ft from 
the face of the existing slope 

InformatiOn obtatned from CPT soundmg C-4 and SPT bonng B-9 was used to develop the 
straugraphy associated wtth cross secuon G shown m Ftgure E-4 It ts proposed that the fine 
tatlmgs/sltmes nuxture near the toe at cross section G be removed before plac10g and compacttng 
the new coarse tatl10gs 

Table E-1 shows the matenal properties used 10 the analyses For the newly placed and 
compacted coarse truhngs, a conservative frtction angle of 32 degrees was used For the existing 
10-sttu coarse tathngs a conservative fnctton angle of 26 to 28 degrees as shown m Ftgure E-1 
(low boundary) based on CPT and SPT results was used It IS anttctpated that these values are 
conservative because most of the CPT data 10dtcate htgher fnctton angles 

For the shmes the average undratned shear strength ratto from the CPT tests of 0 07 was used 
For the fine trul10gs/shmes nuxture the undratned shear strength ratio of 0 27 was used The m
sttu natural clay was charactenzed wtth the undramed shear strength ratio of 0 45 obtatned from 
the CPT tests 

The groundwater table was assumed to be located at the top of the slimes and/or fine 
tatl10gs/shmes layer Thts ts also a conservative assumption when analyz10g the slopes because 
the field mvestlgatton mdtcated the absence of groundwater flow and unsaturated cond1t10ns 

Table E-1 Material Properties Used In Stablllt11 Analvsls 
Undrained 

Unit Weight Strength Friction Angle 
Material TYDe Cccfl Ratio {degrees) 

Compacted coarse tailings 120 32 
In srtu coarse tarlln!ls 115 26 to 28 (Frg E 1) 

Slimes 110 007 
Frne tarllnQs/sllmes mixture 110 027 

Natural red clay 120 045 
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1 51 StatiC Stability 

As previously mentioned two geotechmcal cross sections were analyzed at the Rlvermmes 
tailings field and chat pile These cross sectiOns are B and G These cross sections were 
considered cntlcal from the geometry and matenal compositiOn The rrurumum computed 
factors of safety for the analyzed cross-sectiOns under static condttions are given m Table E-2 
The locatiOns of the cntical fatlure surfaces are shown on the attached Figures E-5 and E 6 The 
static factors of safety at the analyzed cross sections are 1 577 and 1 641 These factors of safety 
are greater than the commonly used cntena of 1 5 mdicatmg that cross sections B and G wtll 
perform adequately under static conditions 

Table E-2 Stat1c Factor of Safety 

Cross Section Factor of Safety 

B 1 58 

G 1 64 

1 52 Se1sm1c Stability 

The seisrruc stabihty of the dikes was evaluated m two stages The first stage consists of 
assessmg liquefactiOn potential of the shmes and the second stage consists of evaluatmg the 
deformations associated wtth the slope under earthquake shakmg 

1 5 3 L1quefact1on Assessment 

LiquefactiOn potential susceptlbihty of tatbngs shmes was reviewed m two stages as follows 
(a) The gratn stzes of the shmes recovered at the stte were compared with the range of gram 

size for tatlmgs slimes with low resistance to hquefactiOn proposed by Ishihara (1985) 
(b) The second stage consisted of usmg the Chmese Cntena based on mdex properties and 

gratn size to evaluate the susceptibility of the slimes to strength loss dunng setsrruc 
action The ongmal Chmese Cntena was slightly modified by Perlea (1999) to account 
for the difference m the testmg procedure between the US and Chma 

Companson of the grato size distnbutiOn of the recovered sample from B-5 and B 6 and 
Ishihara s (1985) boundary curves mdicates that the shmes do not have low reststance to 
liquefactiOn The grato siZe distnbutiOn of the shmes samples plot outside of the boundary 
curves for low reststance to liquefaction as proposed by Ishihara ( 1985) 

The mdex properties and gratn size dtstnbutiOn of the slime samples (B-5 and B-6 samples G 12 
and G35) mdicate that the matenal does not meet the Chinese Cntena for liquefaction 
susceptibility The Chmese Cntena establish that the fractiOn finer than 0 005 nun be less than 
20% to consider the matenal susceptible to liquefaction AdditiOnally the liqmd limtt (LL) 
should be less than 35% and the natural water content greater than 0 9 LL The recovered 
samples exhibit 38 and 40 percent less than 0 005 mm The natural water content IS less than 0 9 
LL and the hqmd brrut IS greater than 35 percent 

In summary the sbmes samples recovered at bonngs B-5 and B-6 do not meet the Chmese 
Cntena for hquefact10n 
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1 6 Earthquake Induced Deformations in the Slope 
It ts necessary to evaluate the amount of earthquake mduced deformatiOn to detemune whether 
or not excessive deformation 1s gomg to take place If necessary corrective remedtal measures 
such as slope mochficatton can be apphed The followmg descnbes the methodology used to 
evaluate the earthquake mduced deformation 

The destgn earthquake parameters for the setsnuc stability analysts are taken from the setsnuc 
hazard analysts performed by Geosyntec Consultants (Geosyntec 1995) for the Btg Rtver Mme 
Trulmgs stte at Desloge, Mtssoun This stte Is located less than 3 nules from the RJ.vernunes Site 
so Geosyntec's setsnuc hazard analysts IS adequate for the RJ.vermmes site 

Geosyntec adopted the approach proposed by Johnston and Nava (1994) to delineate the setsmic 
source zones relevant for the proJect site The approach subdivides the New Madnd seiSmiC 
source zone mto two subzones known as Zone A and Zone B The outcome for the Destgn 
Earthquake Sources and Magnitudes mdtcated a maxtmum earthquake magrutude (M) of 8 5 for 
Zone A, referred to as far-field event, and a maxtmum earthquake magmtude (M) of 6 6 for 
Zone B referred to as near-field event The destgn earthquake parameters for the proJect are 
summanzed m Table E-3 

Table E-3 Summary of Design Earthc uake Parameters (after Geosy_ntec, 1995) 
Design Seismic Site-to 
Seismic Source Earthquake Source Free-Field PGA Selected 
Event Zone Magnitude Distance at bedrock Accelerograms 

Near field ZoneB 66 20 mrles 020 g Old Appleton 

Far freld Zone A 85 89 mrles 011 g Taft N21E 

It can be seen from Table E-3 that the maxunum bedrock peak honzontal ground accelerations 
(PHGA) for the near and far field event are 0 2 g and 0 11 g, respectively These accelerations 
can be compared to the Mtssoun Department of Natural Resources (MDNR 1998) requtred 
destgn acceleratiOn for dam design whtch IS 75 percent of the Probable Maximum Acceleration 
(PMA) The PMA for St Francois County ts 0 26 g Therefore, the computed destgn 
acceleration ts 0 195 g whtch ts smular to the one obtruned usmg the seismic hazard analysts for 
the near-field event 

The use of convent10nal pseudostattc methods to compute a factor of safety usmg a constant 
honzontal setsmtc coeffictent selected on the basts of the setsnuctty of the area has been 
recogmzed as madequate (Terzaght, 1950, Seed and Martin, 1966) As a result evaluat10n of the 
setsnuc stabtllty of the proposed slope was completed usmg the Newmark (1965) method In 
thts method the permanent deformation of the slope IS estimated mstead of computmg a factor of 
safety agrunst shdmg The procedure conststs of computmg the yteld acceleration and then 
companng the yteld acceleration with the earthquake mduced acceleration m the slope 

The y1eld acceleration 1s computed by applymg an merttal force equal to the frulure mass 
multiplied by the seiSmiC coefficient The setsnuc coefficient at whtch the full strength of the 
shdmg mass ts mobthzed (1 e factor of safety equal to 1) ts known as the yteld acceleration 
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When the earthquake mduced acceleratiOn of the failure mass exceeds the yield acceleration 
permanent movements are assumed to occur along the dtrection of the failure plane and the 
magnitude of the displacement IS evaluated by a Simple double IntegratiOn procedure 

Makd1Sl and Seed ( 1978) developed a graphical relationship between the magmtude of 
permanent displacement and the ratio of yteld acceleratiOn and maximum earthquake mduced 
acceleration for vanous earthquake magmtudes less than 8 25 Because an earthquake 
magmtude of 8 5 had to be considered m thts study for the far-field event extrapolated results to 
a magmtude of 8 5 by ldnss (1985) were used to estimate permanent displacement 

Smce the frulure surface considered m the analysts relates to the trulmgs withm the pile the 
maximum mduced acceleration at the base of the slidmg mass IS considered to be dtfferent from 
the maximum bedrock peak honzontal ground acceleratiOn (PHGA) As a result a seismic stte 
response analyses was performed at the R.J.vermmes site to evaluate amplificatiOn of the ground 
motiOns 

Site Response Analyses 

The theory of one dimensiOnal wave propagation through layered media was used to model the 
response of tailings field matenals to strong ground shakmg The analyses were performed usmg 
the well-known computer program SHAKE (Schnabel et al 1972) The Initial matenal stiffness 
charactensttcs (shear moduh) were estimated from the SPT and CPT The nonlmear matenal 

• 

charactenstiCS (modulus reductiOn and dampmg) were estimated from those presented by Seed et • 
al (1986) 

Analyses were conducted for the response of the tailings deposit to both the near-field and far
field event The records used m the analyses were San Fernando at Castaic Old Ridge Route for 
the near-field and Sitka for the far-field These records exhibit Similar magmtude and distance to 
the destgn earthquakes The records were scaled to use Similar peak acceleration as shown m 
Table E 3 In both events the design motiOns were assumed to occur at a rock outcrop at the 
stte 

The soil profile considered m the analysis mcludes the typical stratigraphy found at R.J.vermmes 
It consists of native clay overlymg the bedrock On top of the natural clay a layer 40ft thick of 
coarse trulings was modeled Overlymg the coarse trulmgs a layer of slimes was considered And 
finally overlymg the slimes the layer of coarse tailmgs was modeled The results mdtcate that 
some amplificatiOn of the ground motion will take place wtthm the slimes The results of the 
site-specific analyses are summanzed m Table E-4 

Tabl E-4 R e - esu It f S t R so ae esponse A na1ys IS 

Event 
Computed Max1mum 

Acceleration (g) 

Near f1eld 0 38 

Far-f1eld 017 
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Results of the stte-specrfic setsrruc response analyses mdtcate that m the absence of soil 
liquefaction, the bedrock PHGA could be amplified at the base of the cnttcal failure surface of 
the slimes by a factor of between 1 55 and I 9 for the far-field and near-field event respectively 

Computation of Yield Acceleration and Permanent Displacement 

The yteld acceleration was computed by applymg an merttal force equal to the failure mass 
multiplied by the setsrruc coefficient The se1srruc coeffictent at whtch the full strength of the 
sltdmg mass IS mobthzed (1 e factor of safety equal to 1) ts the yteld acceleration The computer 
program SLOPE/W was used to compute the yield acceleration 

The computed yteld acceleration (from SLOPEIW) and the maxtmum computed acceleration 
from the stte response analysts (SHAKE) were used along wtth the graphtcal relationships 
proposed by Makdtst and Seed (1978) and Idrtss (1985) to estimate the permanent dtsplacement 
The results of the setsnuc stabthty analysts m terms of yteld acceleration and permanent 
displacements are shown m Table E-5 It can be seen from Table E-5 that earthquake-mduced 
permanent deformation vanes between 0 7 em to 60 em for cross sectton B dependmg on the 
dtstance of the slunes to the eXIsting slope face For cross section G, the earthquake-mduced 
permanent deformatiOn vanes between 0 3 em to 20 em 

Table E-5 Results of Seism1c Stability Analysis 
Computed Permanent 

Yield Displacement (em} 
Cross Section Acceleration Near field event Far field event 

B (slimes at slope face) 0092g a so 30 70 

B (slimes at Sft from slope face) 0 112g 7 40 10 30 

B (slimes at 10 ft from slope face) 0 133g 4 35 38 

B (shmes at 15 ft from slope face) 0 150g 3 20 042 

G 0 16g 3 20 031 

The magnitude of the computed displacements IS not acceptable for cross section B when the 
slimes are located 10 ft or less from the face of the existing slope For cross section G and B 
(w1th sltmes at 15 or more from existmg slope face) the computed dtsplacements are acceptable 
and probably will result m nunor crackmg of the slope In general permanent deformations less 
than 60 em (2ft) are tolerable for earth dams (FERC, 1991) In other words the slope can 
tolerate the deformations wtthout failure 

Hynes and Frankhn (1984) petformed Newmark permanent deformation analysts usmg over 
350 strong motion records around the world and found that 1f the yteld acceleration of the failure 
mass ts greater than one-thrrd peak ground acceleratiOn of the earthquake mduced acceleratiOn 
permanent dtsplacement wtll be less than 1 m (3 feet) For the setsrruc analyses shown m 
Table E-4 when the yteld acceleration 1s greater than one-thtrd of peak ground acceleratiOn the 
computed permanent displacements are less than 1 m (3 feet), as expected 
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1 7 Conclusions 
The factors of safety for the static stabtltty analysts were computed as 1 58 and 1 64 These 
values are rugher than the standard acceptable cntena of 1 5 As a result 1t 1s antictpated that the 
proposed geometry modifications at the chat pde and trulmgs field w11l perform satisfactonly 
under static condttlons 

Ltquefactlon assessment mdtcates that the shmes would not hquefy under earthquake shakmg 
Earthquake mduced deformations m the slopes assoctated wtth cross sect10n B are unacceptable 
when the shmes layer 1s modeled at a dtstance of 10 feet or less from the face of the extstmg 
slope When the shme layer 1s modeled at a dtstance of 10 feet or more from the face of the 
ex1stmg slope the computed earthquake mduced deformations are acceptable Smce the results 
depend on the locat10n of the shmes 1t 1s ant1c1pated that as part of the final destgn addttlonal 
mveshgatton wtll be performed to estabhsh their actuallocat10n or alternatively the proposed 
slope would be modified to allow adequate behav10r under setsnuc cond1t10ns 

For cross sect10n G the computed earthquake mduced permanent deformahons are m the range 
of 0 3 em to 20 em These levels of deformat10n are acceptable because they Will not mduce 
slope frulure As a result, 1t 1s antlctpated that th1s area w11l perform satlsfactonly under seisnuc 
conditions 
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• So" 1 • • 
Descnpt1on Pushed ~and Ta1hng 
SOli Model Mohr-Coulomb 
Umt We1ght 115 
Ph1 32 
P1ezometnc Lme # 

080 L_ ____ _L ____ ~ ______ L_ ____ _L ____ _L ____ ~L-----~-----L----~--~--L-----~-----L----~L-----~----~ 

0 

Honzontal D1stance (ft) 

So1l 4 
Descnptton ln-s1tu Sandy Ta1hngs 
So11 Model Shear/Normal Fn 
Umt We1ght 125 
Shear/Normal Fn # 1 

S01l 5 
Descnpt1on Natural Clay 
S01l Model S=f(overburden) 
Umt We1ght 120 
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AppendiX F 

Hydrology 

Thts appendix presents a dtscusston of the prehmmary design and analysts of stormwater 

management practices for the Rtvermmes Mme Tathngs Stte Addtttonal detailed analysts will be 

necessary as part of final destgn The purpose of this prehmmary analysts ts to present the general 

proposed dramage layout of the stte and provtde an approximate stzmg for the proposed detention 

ponds The final design will mcorporate mformatton such as detatled measurements of existmg 

structures destgn of additional structures and selected final cover matenals Thts prehmmary destgn 

ts conservative m that tt assumes that the largest posstble portton of the tailings area IS developed for 

athletic fields With a sotl cover 

The hydrology of the proposed subwatersheds was reviewed to venfy that the proposed dram age 

features could safely handle large storms Two different storms were constdered Fust was the 

100 year 24 hour storm of 7 5 mches The ramfall was assumed to have a Standard Type II 

distnbut10n (SCS) The second was the 10 year 24 hour storm of 52 mches also With a Standard 

Type ll distnbution These storm events were used to design and check the capacity of the detention 

basm outlets Protection agamst larger storm events will be provided by placmg a ndge around the 

top of the tailings slopes 

The hydrologic modehng was performed usmg the HYDROCAD computer model whtch IS based on 

the SCS TR20 model The HYDROCAD computer model can also provide the ratmg curves for 

ptpes and honzontal werrs based upon the geometry entered mto the model Copies of the model 

output are mcluded at the end of thts appendtx 

To determme runoff an SCS curve number of 84 was used for the grassed pervious areas 

correspondmg to clay cover sml (Type D sml) wtth farr vegetative cover An SCS curve number of 

80 was used for the wooded perviOus areas correspondmg to clay cover soli and fatr vegetative 

cover A curve number of 98 was used for the Impervious areas In general the Impervious area was 

assumed to be ten percent of the total area General watershed diVIdes are shown on Figure F 1 

Details of the Rtvenmnes Mme Tailmgs Site hydrology are shown m Tables F 1 through F 5 The 

total dramage area tnbutary to the spillway m Subwatershed 4 was detenmned to be 128 0 acres Of 

thts area approximately 70 acres ts planned to be reclaimed tailings This analysts makes the 

• conservative assumption that the reclatmed tathngs Will be reclaimed With topsoil and grass The 
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slope areas wtll be reclatmed with a rock surface layer These slope areas are assumed to be non 

contnbutmg (producmg no runoff) due to the high mfiltrat10n rate of the underlymg chat 

The area was divided mto seven subwatersheds with two outfalllocatwns which lead to the Flat 

River shown m Figure F 1 Subwatersheds 1 2 3 and 4 dtscharge at the southwest corner of the 

stte (Outfall!) and Subwatershed 7 dtscharges approximately 1 000 feet further north (Outfa112) 

Subwatershed 1 mcludes a wooded hlllstde With TypeD smls (CN=80) The remamder of 

Subwatershed 1 and all of Subwatershed 2 are assumed to be reclatmed tallmgs with TypeD topsml 

and grass assumed to be m fair condition (CN=84) These subwatersheds are assumed to be 

developed mto a park with 10% Impervwus surface for paved park10g area These areas will have 

stormwater detentiOn bas10s The basm charactenstics are shown 10 Tables F 3 and F 4 

The detention basm 10 Subwatershed 1 IS based on the surface area of the existmg pond and assumes 

that fill wtll be placed around the pond to hmtt Its expansion as Its level nses dunng a storm event 

The dtscharge structure IS the ex1st10g decant tower number 1 With a 3 5 foot wtde honzontal weir 10 

tts stde The dtscharge from Subwatershed 1 IS controlled by the capacity of the 12 mch diameter 

outlet ptpe from decant tower number 1 rather than the weir for elevations With greater than 0 6 feet 

of head on the wetr 

The discharge from Subwatershed 2 wtll enter decant tower number 2 A detention basm for 

Subwatershed 2 wtll need to be constructed m the vicmtty of decant tower number 2 Thts may be a 

normally dry basm but ts assumed to have the same stage vs area charactensttcs as the detention 

bas10 m Subwatershed 1 Because the culvert ex1t10g the bottom of decant tower number 2 IS so 

large and the hetght of decant tower number 2 IS greater than decant tower number 1 the dtscharge 

capacity of decant tower number 2 ts controlled by the 3 5 foot Wide honzontal weu 

Subwatersheds 1 and 2 wtll be duectly vegetated tf not used for athletic fields The detentiOn bas10 

and outlet design would remam the same for Subwatershed 1 but runoff would be greatly reduced 

commg pnmanly from the forested slope Because of the reduced runoff the outlet for 

Subwatershed 2 could be ehmmated m favor of a normally dry detention basm without an outlet 

Proper slop10g could provide a large storage capacity 

Decant tower number 1 discharges through a 12 10ch dtameter steel ptpe which exits beyond the 

northwest toe of the tallmgs slope as shown on Ftgure F 1 The discharge currently then flows 

south along the toe of the tathngs slope and mto ponds associated wtth the quarry operatiOn It IS 
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assumed that as part of the removal actton thts dtscharge wtll be routed to Subwatershed 3 wtthout 

mtxmg With runoff from the land locked quarry area Because the details of this routmg have not 

been destgned only the 12 mch ptpe ts mcluded m the routmg model Thts does not mfluence the 

results however because the discharge hydrograph from Subwatershed 1 Is so flat As noted m 

Section 2 6 2 of the report this dramage pattern was not discovered until after completion of the draft 

EE/CA This revtsed dramage pattern Will add some addtt10nal contnbutmg dramage area along the 

east stde of the quarry However It IS mmimal enough that the dramage divides were not redrawn for 

the prehmmary hydrologic analysts mcluded m the EE/CA 

Decant tower number 2 dtscharges mto Subwatershed 4 The culvert connectmg decant tower 

number 2 with Subwatershed 4 IS cast m place concrete wtth a flat bottom For modehng purposes 

(reach routmg) the discharge culvert from tower number 2 mto Subwatershed 4 ts approximated as 

60 mch round 

Subwatershed 3 will dtscharge through a culvert mto Subwatershed 4 The culvert will be stzed to 

handle the 10 year peak runoff from Subwatershed 3 and the routed runoff from Subwatershed 1 

Subwatershed 3 ts assumed to either be stnpped to natural clay sotls or be provtded wtth a clayey sotl 

cover with grass vegetation (CN=84) This subwatershed does not have tts own detention basm but 

wtll be served by the detention basm m Subwatershed 4 

Subwatershed 4 consists pnmanly of wooded natural slopes (CN=80) A detention basm wtll be 

excavated m the tatlmgs m the sptllway portion of Subwatershed 4 For prehmmary analysts 

purposes thts basm IS assumed to have the same size and wetr outlet charactensttcs as the basm m 

Subwatershed 2 

The overall routmg IS the discharge from the detention basms m Subwatersheds 1 and 2 plus the 

runoff from Subwatersheds 3 and 4 all bemg routed through the detention basm m Subwatershed 4 

The discharge from the pond m Subwatershed 4 IS known as Outfall! For the 100 year 24 hour 

storm the peak outflow at Outfall 1 IS esttmated to be 50 cfs With an mcrease m pond stage of 

2 8 feet over the wetr elevation 

Subwatershed 5 will be a rock covered chat slope Without runoff so It IS not mcluded m the routmg 

Subwatershed 6 ts assumed to be landlocked m the quarry If 1t does have an outlet tt will be very 

restncted wtth signtficant storage Therefore, Its mfluence on flood routmg through Subwatershed 4 

• would be negligible 
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Subwatershed 7 IS tributary to Outfall 2 Proposed constructiOn will not alter the watershed divides 

The mmor runoff which now occurs from the eastern slope of the tailmgs deposit will be ehmmated 

by the addition of a chat fill to support the slope Smce no dramage modifications are planned m this 

watershed no hydrologic analysts has been performed for It 
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• Table F-1 Rivermines Subwatershed Characteristics 

• 

• 

100 year 

Weighted Subwatershed 
Total Area Impervious Curve Subwatershed Runoff Volume 

Subwatarshed (a c) Area(%) Number Discharge (cfs) (ac ft) 

1 59 9 10 84 155 27 6 

2 31 9 10 85 105 15 1 

3 93 10 85 35 44 

4 26 6 10 83 122 12 1 

Total 127 7 

Table F-2 Rlvermlnes Channel Characteristics 

Channel Channel Channel 100 year 

Length Slope Width Discharge Depth Velocity 
Channel (ft) (ftlft) (ft) (cfs) (ft) (fps) 

1 1200 n/a 12 Pipe 6 n/a 82 

2 1125 0 04 eo Pipe 31 08 15 

3 1000 0 018 101 40 09 33 

4 500 0 02 81 150 20 51 

Channel s1de slopes assumed to be 3 1 

Table F-3 Rlvermlnes Subwatersheds 1, 2, and 4 Basin Stage-Discharge 
Characteristics 

Subwatershed 1 Subwatershed 2 Subwatershed 4 

Cum Cum Cum 
Storage Storage Storage 

Elev Volume Discharge Elev Volume Discharge Elev Volume Discharge 
(ft) (ac ft) (cfs) (ft) (ac ft) (cfs) (ft) (ac ft) (cfs) 

926 00 0 915 0 0 770 00 0 

926 5 1 7 37 916 35 10 5 771 35 10 5 

927 0 35 52 917 72 297 772 72 29 7 

929 11 1 54 918 11 1 55 773 11 1 55 

932 23 9 57 775 19 6 117 
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Table F-4 R1vermmes Subwatersheds 1, 2, and 4 Basm Outlet Charactenst1cs 

Subwatershed 1 Subwatershed 2 Subwatershed 4 

Assumed 3 5 We1r Elevat1on 926 915 770 

Assumed 60 mch P1pe Invert Elevation n/a 840 n/a 

Assumed 12 mch P1pe Invert Elevat1on 908 n/a n/a 

Table F-5a R1vermmes Subwatershed 1 Basm Response to Modeled Storms 

Average 
Peak Peak Peak Peak Detention 

Storm Rainfall Elevation Inflows Outflow Storage T1me 
Frequency (mches) (Feet) (cfs) (cfs_l (ac ft) (hrs) 

10 Year 52 929 2 96 54 12 0 57 

100 Year 75 931 4 155 56 21 5 59 

Table F-5b R1vermmes Subwatershed 2 Basm Response to Modeled Storms 

Average 
Peak Peak Peak Peak Detention 

Storm Ram fall Elevation Inflows Outflow Storage T1me 
Frequency (mches) (Feet) (cfs) (cfs) (ac ft) (hrs) 

10 Year 52 916 3 66 16 48 36 

100 Year 75 917 0 105 31 74 32 

Table F-5c R1vermmes Subwatershed 4 Basm {Outfall 1) Response to Modeled 
Storms 

Average 
Peak Peak Peak Peak Detention 

Storm Rainfall Elevation Inflows Outflow Storage T1me 
Frequency (Inches) (Feet) (cfs) (cfs) (ac ft) (hrs) 

10 Year 52 771 9 90 27 68 29 

100 Year 75 772 8 150 50 10 5 26 
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Data for Rivermines DUPl Page 1 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl~ed M~crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c} 1986-1996 Applied Microcomputer Systems 

• WATERSHED ROUTING ======•===•=~================================================ 

0 SUBCATCHMENT 0 REACH D. POND [J L.INK 

• SUBCATCHMENT 1 = WS1 -> POND 1 

SUBCATCHMENT 2 = WS2 -> POND 2 

SUBCATCHMENT 3 .. WS3 -> REACH 3 

SUB CATCHMENT ' • WS4 -> REACH 4 

REACH 1 • Pipe from WS1 to WS3 -> REACH 3 

REACH 2 ... Pipe from WS2 to WS4 -> REACH 4 

REACH 3 • D~tch from WS3 to WS4 -> REACH 4 

REACH 4 = swale from WS2 & WS3 outfalls to Pond 4 -> POND 4 

POND 1 • Pond 1 -> REACH 1 

POND 2 = WS2 Pond -> REACH 2 

POND 4 = WS4 pond -> 

• 
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Data for R1verm1nes DUP1 Page 2 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 Cc) 1986-1996 Appl1ed M1crocomputer Systems 

RUNOFF BY SCS TR-20 METHOD TYPE II 24-HOUR RAINFALL= 7 5 IN, SCS U H • 
RUNOFF SPAN = 2-24 BRS, dt= 10 HRS, 221 POINTS 

SUBCAT AREA Tc WGT D 
NUMBER (ACRE) CMIN) --GROUND COVERS (%CN)-- CN C 

1 59 90 72 7 60%84 10%98 30%80 84 

2 31 90 53 0 90%84 10%98 85 

3 9 30 43 3 0%80 10%98 90%84 85 

4 26 60 30 7 61%80 10%98 29%84 83 

PEAK 
CCFS) 

154 6 

105 1 

35 38 

122 3 

Tpeak 
CHRS) 

VOL 
CAF) 

12 72 27 62 

12 47 15 08 

12 35 4 41 

12 20 12 13 

• 

• 
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Data for Rivermines DUPl Page 3 
'l'~PE II 24-HOUR RAINFALL= 7 S IN 

Prepared by Applied Microcomputer Systems 4 sep 02 
HydroCAD 4 522 000604 ( c l 1986-1996 Aggl~ed M~crocomguter Systems 

• REACH ROU'l'ING B~ S'l'OR-IND+'l'RANS METHOD 

REACH BOTTOM SIDE PEAK TRAVEL PEAK 
NO DIAM WIDTH DEPTH SLOPES n LENGTH SLOPE VEL TIME Qout 

(IN) (FT} (FTl CFT/FT} (FT} (FT/FT} (FPS} (MIN} (CFSl 

1 12 0 013 1200 0250 8 2 2 4 5 64 

2 60 0 013 1125 0400 15 1 1 2 30 60 

3 10 0 4 0 30 30 050 1000 0180 3 3 5 1 39 53 

4 8 0 2 1 30 30 050 500 0200 5 1 1 6 150 1 

• 

• 
---- ~------ -- -
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Data for R1verm1nes DUPl Page 4 
TYPE II 24-BOUR RAINFALL= 7 5 IN 

Prepared by Appl~ed M~crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c) 1986-1996 Appl~ed M~crocomputer Systems 

POND ROUTING BY STOR-IND METHOD • 
POND START FLOOD PEAK PEAK ------ PEAK FLOW ------- ---Qout---

NO ELEV ELEV ELEV STORAGE Q~n Qout Qpr~ Qsec ATTEN LAG 
(FT) CFT) (FT) (AF) CCFS) (CFS) (CFS) CCFS) (%) (MIN) 

1 926 0 932 0 931 4 21 47 154 6 5 64 96 518 1 

2 915 0 918 0 917 0 7 36 105 1 30 63 71 52 4 

4 770 0 775 0 772 8 10 46 150 1 50 15 67 89 6 

• 

• 
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Data for Rivermines DUPl Page 5 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Applied M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c) 1986-1996 Appl1ed M1crocomputer Systems 

LINK 
NO. NAME SOURCE 

Qout 
(CFSl 
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Data for R1vermines DUPl Page 6 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 OC0604 (c) 1986-1996 Appl1ed M1crocomputer Systems 

SUBCATCHMEHT 1 WSl 

PEAK= 154 6 CFS @ 12 72 HRS VOLUME= 27 62 AF 

ACRES CN SCS TR-20 METHOD 
36 21 84 grassed D S011S TYPE II 24-HOUR 

5 99 98 paved RAINFALL= 7 5 IN 
17 70 80 wooded D so1ls SPAN= 2-24 HRS, dt= 1 HRS 
59 90 84 

Method 
TR-55 SHEET FLOW 
Grass Bermuda n= 41 
DIRECT ENTRY 

SUBCATCHMENT 2 

PEAK= 105 1 CFS @ 12 47 

ACRES CN 
28 71 84 grassed 

L=100 

WS2 

HRS 

Comment 
Segment ID 

P2=3 7 1n s= 003 I 
Segment ID 

Total Length= 100 ft 

VOLUME= 15 08 AF 

Total Tc= 

SCS TR-20 METHOD 
D type S011S TYPE II 24-HOUR 

Tc (m1n) 
43 5 

29 2 

72 7 

3 19 98 1mperv1ous RAINFALL= 7 5 IN 
31 90 85 

Method 
TR-55 SHEET FLOW 
Grass Bermuda n= 41 
DIRECT ENTRY 

SUBCATCHMENT 3 

PEAK= 35 38 CFS @ 12 35 

ACRES CN 
0 00 80 wooded 

93 98 paved 
8 37 84 grassed 
9 30 85 

Method 
TR-55 SHEET FLOW 
Woods L1ght underbrush 
DIRECT ENTRY 

L=100 

WS3 

SPAN= 2-24 HRS dt= 

Comment 
Segment ID 

P2=3 7 1n s= 009 I 
Segment ID 

Total Length= 100 ft Total Tc= 

HRS VOLUME= 4 41 AF 

SCS TR-20 METHOD 
D S011S TYPE II 24-HOUR 

RAINFALL= 7 5 IN 
D so1ls SPAN= 2-24 HRS dt= 

Comment 
Segment ID 

n= 4 L=100 P2=3 7 1n s= 02 I 
Segment ID 

1 HRS 

Tc Cm1nl 
28 0 

25 0 

53 0 

1 HRS 

Tc (m1n) 
20 0 

23 3 

----------
Total Length= 100 ft Total Tc= 43 3 

• 

• 

• 
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Data for Rivermines DUPl Page 7 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl1ed Microcomputer Systems 4 Sep 02 
HydroCAO 4 522 000604 (c) 1986-1996 Appl1ed M1crocomputer Systems 

SUBCATCHMENT 4 

PEAK= 122 3 CFS @ 12 20 

ACRES CN 
16 30 80 wooded, 

2 66 98 paved 
7 64 84 grassed, 

26 60 83 

Method 
TR-55 SHEET FLOW 
Woods L1ght underbrush 
DIRECT ENTRY 

WS4 

HRS, VOLUME= 12 13 AF 

SCS TR-20 METHOD 
0 soils TYPE II 24-HOUR 

RAINFALL= 7 5 IN 
D soils SPAN= 2-24 HRS dt= 1 HRS 

Comment Tc Cm1n) 
Segment ID 11 5 

n= 4 L=100 P2=3 7 1n s= 08 I 
Segment ID: 19 2 

Total Length= 100 ft Total Tc= 30 7 
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Data for R1verm1nes DUP1 Page 8 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (C) 1986-1996 Appl1ed M1crocomputer Systems 

REACH 1 P1pe from WSl to WS3 

VOLUME= 6 23 AF Q1n = 5 64 CFS @ 21 35 HRS 
Qout= 5 64 CFS @ 21 44 HRS VOLUME= 6 19 AF ATTEN= 0% LAG= 5 5 MIN 

DEPTH END AREA 
(FTl (SQ-FT) 

0 0 0 0 
1 0 0 
2 1 
3 2 
7 
8 
9 
9 

1 0 
1 0 

REACH 2 

6 
7 
7 
8 
8 
8 

DISCH 
(CFS) 

0 00 
12 
49 

1 10 
4 72 
5 51 
6 00 
6 06 
6 00 
5 63 

12 PIPE 

n= 013 
LENGTH= 1200 FT 
SLOPE= 025 FT/FT 

P1pe from WS2 to WS4 

VOLUME= 13 19 AF 

STOR-IND+TRANS METHOD 
PEAK DEPTH= 83 FT 
PEAK VELOCITY= 8 2 FPS 
TRAVEL TIME = 2 4 MIN 
SPAN= 2-24 HRS dt= 1 HRS 

Q1n = 30 63 CFS @ 13 34 HRS 
Qout= 30 60 CFS @ 13 38 HRS VOLUME= 13 18 AF ATTEN= 0% LAG= 2 5 MIN 

DEPTH 
(FTl 

0 0 
5 

1 0 
1 5 
3 5 
4 0 
4 5 
4 7 
4 9 
5 0 

REACH 3 

END AREA 
(SO-FT) 

0 0 
1 0 
2 8 
5 0 

14 7 
16 8 
18 6 
19 2 
19 5 
19 6 

DISCH 
(CFSl 

0 00 
10 87 
45 61 

102 01 
436 10 
509 15 
555 16 
560 31 
555 13 
520 89 

60 PIPE 

n= 013 
LENGTH= 112 5 FT 
SLOPE= 04 FT/FT 

D1tch from WS3 to WS4 

VOLUME= 10 60 AF 

STOR-IND+TRANS METHOD 
PEAK DEPTH= 78 FT 
PEAK VELOCITY= 15 1 FPS 
TRAVEL TIME = 1 2 MIN 
SPAN= 2-24 HRS dt= 1 HRS 

Q1n = 40 49 CFS @ 12 35 HRS 
Qout= 39 53 CFS @ 12 50 HRS VOLUME= 10 48 AF ATTEN= 2% LAG= 9 2 MIN 

DEPTH END AREA 
(FTl (SQ-FT) 

0 0 0 0 
4 4 5 
8 10 1 

1 2 16 8 
1 7 
2 4 
3 2 
4 0 

27 1 
43 2 
66 1 
93 3 

DISCH 
(CFSl 

0 00 
9 06 

30 35 
63 15 

123 98 
237 38 
425 43 
679 37 

10 x 4 CHANNEL 
SIDE SLOPE= 3 I 
n= 05 
LENGTH= 1000 FT 
SLOPE= 018 FT/FT 

STOR-IND+TRANS METHOD 
PEAK DEPTH= 91 FT 
PEAK VELOCITY= 3 3 FPS 
TRAVEL TIME = 5 1 MIN 
SPAN= 2-24 HRS dt= 1 HRS 

• 

• 

• 
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Data for Rivermines DUPl 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl1ed M1crocomputer Systems 
HydroCAD 4.522 000604 (c) 1986-1996 Appl1ed M1crocomputer Systems 

REACH 4 Swale from WS2 & WS3 outfall& to Pond 4 

Q1n = 153 1 CFS @ 12 24 HRS, 
Qout= 150 1 CFS @ 12 30 HRS, 

VOLUME= 3 5 7 9 AF 
VOLUME= 35 70 AF, 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 8 X 2 1 CHANNEL 

0 0 0 0 0 00 SIDE SLOPE= 3 I 
2 1 8 2 57 n:a OS 
4 3 9 8 42 LENGTH• 500 FT 
6 6 4 17 16 SLOPE= 02 FT/FT 
9 9 9 32 82 

1 3 15 4 60 97 
1 7 22 8 106 03 
2 1 31 5 165 12 

ATTEN= 2% LAG= 

STOR-IND+TRANS 
PEAK DEPTH= 
PEAK VELOCITY= 
TRAVEL TIME "' 
SPAN= 2-24 HRS 

Page 9 

4 Sep 02 

3 6 MIN 

METHOD 
2 00 FT 

5 1 FPS 
1 6 MIN 
dt= 1 HRS 
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Data for R~verm~nes DUP1 Page 10 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 ( c l 1986-1996 AQQ11ed M1crocom2uter Systems 

POND 1 Pond 1 • 
Q1n 154 6 CFS @ 12 72 HRS VOLUME= 27 62 AF 
Qout= 5 64 CFS @ 21 35 HRS VOLUME= 6 23 AF ATTEN= 96% LAG= 518 1 MIN 

ELEVATION AREA INC STOR CUM STOR STOR-IND METHOD 
(FT} (AC} (AF} (AF} PEAK STORAGE = 21 47 AF 
926 0 3 40 0 00 0 00 PEAK ELEVATION= 931 4 FT 
926 5 3 50 1 73 1 73 FLOOD ELEVATION= 932 0 FT 
927 0 3 60 1 78 3 50 START ELEVATION= 926 0 FT 
929 0 4 00 7 60 11 10 SPAN= 2-24 HRS dt= 1 HRS 
932 0 4 50 12 75 23 85 Tdet= 354 2 MIN (6 23 AF) 

# ROUTE INVERT OUTLET DEVICES 

1 p 926 0 3 5 ft w~er@926,12-~nch RCP@908 ELEV(FT} DISCH(CFS) 
926 0 0 00 
926 5 3 70 
927 0 5 20 
930 0 5 50 
932 0 5 70 

POND 2 WS2 Pond 

Q1n 105 1 CFS @ 12 47 HRS VOLUME= 15 08 AF • Qout= 30 63 CFS @ 13 34 HRS VOLUME= 13 19 AF ATTEN= 71% LAG= 52 4 MIN 

ELEVATION AREA INC STOR CUM STOR STOR-IND METHOD 
(FT} (AC} (AF} (AF} PEAK STORAGE = 7 36 AF 
915 0 3 40 0 00 0 00 PEAK ELEVATION= 917 0 FT 
916 0 3 60 3 50 3 50 FLOOD ELEVATION= 918 0 FT 
917 0 3 80 3 70 7 20 START ELEVATION= 915 0 FT 
918 0 4 00 3 90 11 10 SPAN= 2-24 HRS, dt= 1 HRS 

Tdet= 193 5 MIN (13 13 AF) 

H ROUTE INVERT OUTLET DEVICES 
1 p 915 0 3 5 BROAD-CRESTED RECTANGULAR WEIR 

Q=C L W1 5 C=3 3 3 3 3 3 3 3 

• 
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Data for Rivarminas DUPl Page 11 
TYPE II 24-HOUR RAINFALL= 7 5 IN 

Prepared by Appl1ed Microcomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (C) 1986-1996 Appl1ed M1crocomputer Systems 

• POND 4 WS4 pond 

Q1n = 150 1 CFS @ 12 30 HRS, VOLUME= 35 70 AF 
Qout= 50 15 CFS @ 13 79 HRS VOLUME= 31 10 AF ATTEN= 67%, LAG= 89 6 MIN 

ELEVATION AREA INC STOR CUM STOR STOR-IND METHOD 
(FT) (ACl (AF) (AFl PEAK STORAGE = 10 46 AF 
770 0 3 40 0 00 0 00 PEAK ELEVATION= 772 8 FT 
771 0 3 60 3 so 3 50 FLOOD ELEVATION= 775 0 FT 
772 0 3 80 3 70 7 20 START ELEVATION= 770 0 FT 
773 0 4 00 3 90 11 10 SPAN= 2-24 HRS, dt= 1 HRS 
775 0 4 50 8 50 19 60 Tdet=- 158 4 MIN (30 96 AF) 

1t ROUTE INVERT OUTLET DEVICES 
1 P 770 0' 3 5' BROAD-CRESTED RECTANGULAR WEIR 

Q=C L H~1 5 C=3 3, 3, 3 3, 3 3 3 

• 

• 
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Data for R1vermines DUP1 Page 1 
TYPE II 24-HOUR RAINFALL= 5 2 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 {c) 1986-1996 Appl1ed M1crocomputer Systems 

WATERSHED ROUTING ============================================================= • 

0 SUBCATCHMENT D REACH DPONO CJ LINK 

SUB CATCHMENT 1 WS1 -> POND 1 • SUB CATCHMENT 2 WS2 -> POND 2 

SUB CATCHMENT 3 WS3 -> REACH 3 

SUB CATCHMENT 4 WS4 -> REACH 4 

REACH 1 P1pe from WS1 to WS3 -> REACH 3 

REACH 2 P1pe from WS2 to WS4 -> REACH 4 

REACH 3 D1tch from WS3 to WS4 -> REACH 4 

REACH 4 Swale from WS2 & WS3 outfalls to Pond 4 -> POND 4 

POND 1 Pond 1 -> REACH 1 

POND 2 WS2 Pond -> REACH 2 

POND 4 WS4 pond -> 

• 
ED_000859_00001631-00422 
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Data for Rivermines DtJP1 Page 2 
TYPE II 24-HOUR RAINFALL= 5 2 IN 

Prepared by Applied M~crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c) 1986-1996 Appl~ed M~crocomputer Systems 

RUNOFF BY SCS TR-20 METHOD TYPB II 24-HOtJR RAINFALL= 5 2 IN SCS tJ H 

SUBCAT AREA 

NUMBER (ACRE) 

1 59 90 

2 31 90 

3 9 30 

4 26 60 

RUNOFF SPAN • 2-24 HRS, dt= 10 HRS 221 POINTS 

WGT D Tc 
(MIN) --GROUND COVERS (%CN)-- CN C 

PEAK 
(CFS) 

Tpeak 
(HRS) 

VOL 
(AF) 

72 7 60%84 10%98 30%80 84 95 85 12 73 16 96 

53 0 90%84 10%98 85 65 94 12 48 9 34 

43 3 0%80 10%98 90%84 85 22 ll 12 35 2 73 

30 7 61%80 10%98 29%84 83 75 47 12 20 7 39 

ED_000859_00001631-00423 



Data for R1verm1nes DUPl Page 3 
TYPE II 24-HOUR RAINFALL= 5 2 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
H::idroCAD 4 522 000604 (c) 1986-1996 AQQ11ed M1crocomguter S::istems 

REACH ROUTING BY STOR-IND+TRANS METHOD • 
REACH BOTTOM SIDE PEAK TRAVEL PEAK 

NO DIAM WIDTH DEPTH SLOPES n LENGTH SLOPE VEL TIME Qout 
(IN) (FT) (FT) (FT/FT) (FT) (FT/FT) (FPS) (MIN) (CFS) 

1 12 0 013 1200 0250 8 2 2 5 5 42 

2 60 0 013 1125 0400 12 5 1 5 16 24 

3 10 0 4 0 30 30 050 1000 0180 2 9 5 8 25 38 

4 8 0 2 1 30 30 050 500 0200 4 5 1 9 90 04 

• 

• 
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Data for Riverminas DUPl Page 4 
TYPE II 24-HOOR RAINFALL= 5 2 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c) 1986-1996 Applied M1crocomputer Systems 

• POND ROOTING BY STOR- IND METHOD 

POND START FLOOD PEAK PEAK ------ PEAK FLOW ------- ---Qout---
NO ELEV ELEV ELEV STORAGE Qin Qout Qpri Qsec ATTEN LAG 

(FT) (FT) (FT) (AF) (CFS) (CFS) (CFS) (CFS) (II;) (MIN) 

l 926 0 932 0 929 2 12 03 95 85 5 42 94 356 9 

2 915 0 918 0 916 3 4 75 65 94 16 24 75 61 0 

4 770 0 775 0 771 9 6 78 90 04 27 21 70 125 3 

• 

• 
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Data for R1verm1nes DUPl 
TYPE II 24-HOUR RAINFALL= 5 2 IN 

Prepared by Appl1ed M1crocomputer Systems 
HydroCAD 4 522 000604 (c) 1986-1996 Appl1ed M1crocomputer Systems 

LINK 
NO NAME SOURCE 

Page 5 

4 Sep 02 

Qout 
(CFS) • 

• 

• 
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Data for Rivermines DUP1 Page 6 
TYPE II 24-HOOR RAINFALLa 5 2 IN 

Prepared by Applied M~crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c) 1986-1996 Appl1ed Microcomputer Systems 

SUBCATCHMENT 1 WS1 

PEAK= 95 85 CFS @ 12 73 HRS VOLUME= 16 96 AF 

ACRES CN SCS TR-20 METHOD 
36 21 84 grassed D S011S TYPE II 24-HOUR 

5 99 98 paved RAINFALL= 5 2 IN 
17 70 80 wooded D soils SPAN= 2-24 HRS dt= 1 HRS 
59 90 84 

Method 
TR-55 SHEET FLOW 
Grass Bermuda n= 41 
DIRECT ENTRY 

SUBCATCHMB:NT 2 

L=l00' 

WS2 

Comment 
Segment ID 

P2=3 7 in S= 003 '/' 
Segment ID 

Total Length= 100 ft 

Tc (ml.n) 
43 5 

29 2 

Total TC= 72 7 

PEAK= 65 94 CFS ® 12 48 HRS VOLUME= 9 3 4 AF 

ACRES CN 

28 71 
3 19 

84 
98 

grassed, D type so1ls 
1mperv1ous 

SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 5 2 IN 

31 90 85 

Method 
TR-55 SHEET FLOW 
Grass Bermuda n= 41 
DIRECT ENTRY 

SUBCATCHMENT 3 

PEAKe 22 11 CFS @ 12 35 

ACRES CN 
0 00 80 wooded, 

93 98 paved 
8 37 84 grassed 
9 30 85 

Method 
TR-55 SHEET FLOW 
Woods Ll.ght underbrush 
DIRECT ENTRY 

L=100' 

WS3 

SPAN= 2-24 HRS dt= 1 HRS 

Comment 
Segment ID 

P2=3 7 in S= 009 '/' 
Segment ID1 

Total Length= 100 ft 

Tc (ml.n) 
28 0 

25 0 

Total Tc= 53 0 

HRS, VOLUME= 2 73 AF 

D so1ls 

D SOl.lS 

SCS TR-20 METHOD 
TYPE II 24-HOUR. 
RAINFALL= 5 2 IN 
SPAN= 2-24 HRS dt= 1 HRS 

Comment 
Segment ID 

L=100' P2=3 7 1n 
Segment ID 

S= 02 '/' 

Total Length= 100 ft Total TC= 

Tc (ml.n) 
20 0 

23 3 

43 3 

------------ -----------------------------------------
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Data for R1ver.mines DOPl 
TYPE II 24-HOUR RAINFALL= 5 2 IN 

Prepared by Appl~ed M~crocomputer Systems 
HydroCAD 4 522 000604 (c) 1986-1996 Appl~ed M~crocomputer Systems 

SUBCATCHMENT 4 

PEAK= 75 47 CFS 

ACRES CN 
16 30 80 

2 66 98 

@ 12 20 

wooded 
paved 

WS4 

HRS VOLUME= 

D so~ls 

7 39 AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5 2 IN 

Page 7 

4 Sep 02 

7 64 84 grassed D so~ls SPAN= 2-24 HRS dt= 1 HRS 
26 60 83 

Method Comment Tc (m~n) 

TR-55 SHEET FLOW Segment ID 11 5 
Woods L~ght underbrush n= 4 L=100 P2=3 7 ~n S= 08 '/ 
DIRECT ENTRY Segment ID 19 2 

Total Length= 100 ft Total Tc= 30 7 

• 

• 

• 
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Data for River.mines D'OP1 Page 8 
TYPE II 24-HOtJR RAINB'ALL• 5 2 IN 

Prepared by Appl~ed M~crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c) 1986-1996 Appl1ed Microcomputer systems 

• REACH 1 Pipe from WS1 to WS3 

Qin = 5 42 CFS @ 18 68 HRS VOLUME= 5 56 AF 
Qout= 5 42 CFS @ 18 75 HRS VOLUME= 5 52 AF ATTEN= 0\' LAG= 4 6 MIN 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 12" PIPE STOR-IND+TRANS METHOD 

0 0 0 0 0 00 PEAK DEPTH= 79 FT 
1 0 0 12 n= 013 PEAK VELOCITY= 8 2 FPS 
2 l 49 LENGTH= 1200 FT TRAVEL TIME = 2 5 MIN 
3 2 1 10 SLOPE= 025 FT/FT SPAN= 2-24 HRS dt= 1 HRS 
7 6 4 72 

8 7 5 51 
9 7 6 00 
9 8 6 06 

l 0 8 6 00 
l 0 8 5 63 

REACH 2 Pipe from WS2 to WS4 

Q~n = 16 24 CFS @ 13 49 HRS VOLUME= 7 84 AF 
Qout= 16 24 CFS @ 13 54 HRS VOLUME= 7 83 AF ATTEN= Olf; LAG= 2 5 MIN 

• DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 60 PIPE STOR-IND+TRANS METHOD 

0 0 0 0 0 00 PEAK DEPTH= 58 FT 
5 l 0 10 87 n= 013 PEAK VELOCITY= 12 5 FPS 

l 0 2 8 45 61 LENGTH= 1125 FT TRAVEL TIME = 1 5 MIN 
1 5 5 0 102 01 SLOPE= 04 FT/FT SPAN= 2-24 HRS dt= l HRS 
3 5 14 7 436 10 
4 0 16 8 509 15 
4 5 18 6 555 16 
4 7 19 2 560 31 
4 9 19 5 555 13 
5 0 19 6 520 89 

REACH 3 Ditch from WS3 to WS4 

Q~n = 25 97 CFS @ 12 37 HRS VOLUME= 8 25 AF 
Qout= 25 38 CFS @ 12 55 HRS VOLUME= 8 14 AF ATTEN= 2% LAG= 10 5 MIN 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 10' X 4 1 CHANNEL STOR-IND+TRANS METHOD 

0 0 0 0 0 00 SIDE SLOPE= 3 , I, PEAK DEPTH= 70 FT 
4 4 5 9 06 n= OS PEAK VELOCITY= 2 9 FPS 
8 10 1 30 35 LENGTH= 1000 FT TRAVEL TIME = 5 8 MIN 

1 2 16 8 63 15 SLOPE= 018 FT/FT SPAN= 2-24 HRS dt= 1 HRS 
l 7 27 1 123 98 • 2 4 43 2 237 38 
3 2 66 1 425 43 
4 0 93 3 679 37 

ED_000859_00001631-00429 



Data for R1verm1nes DUPl Page 9 
TYPE II 24-HOUR RAINFALL= 5 2 IN 

Prepared by Appl1ed M1crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 {c) 1986-1996 Appl1ed M1crocomputer Systems 

REACH 4 Swale from WS2 & WS3 outfalls to Pond 4 • 
Q1n = 91 74 CFS @ 12 25 HRS VOLUME= 23 36 AF 
Qout= 90 04 CFS ® 12 31 HRS VOLUME= 23 28 AF ATTEN= 2% LAG= 3 9 MIN 

DEPTH END AREA DISCH 
(FT) (SQ-FT) (CFS) 8 X 2 1 CHANNEL STOR-IND+TRANS METHOD 

0 0 0 0 0 00 SIDE SLOPE= 3 '/ PEAK DEPTH= 1 54 FT 
2 1 8 2 57 n= OS PEAK VELOCITY= 4 5 FPS 
4 3 9 8 42 LENGTH= 500 FT TRAVEL TIME = 1 9 MIN 
6 6 4 17 16 SLOPE= 02 FT/FT SPAN= 2-24 HRS dt= 1 HRS 
9 9 9 32 82 

1 3 15 4 60 97 
1 7 22 8 106 03 
2 1 31 5 165 12 

• 

• 
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Data for Rivermines DUPl Page 10 
TYPE II 24-HOOR RAINFALL= 5 2 IN 

Prepared by Appl1ed Microcomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 (c) 1986-1996 Appl1ed M1crocomputer Systems 

• POND l Pond 1 

Q1n = 95 SS CFS ® 12 73 HRS VOLUME= 16 96 AF 
Qout= S 42 CFS @ 18 68 HRS VOLUME= 5 56 AF, ATTEN= 94% LAG= 356 9 MIN 

ELEVATION AREA INC STOR CUM STOR STOR-IND METHOD 
{FT) {AC) {AF) {AF) PEAK STORAGE = 12 03 AF 
926 0 3 40 0 00 0 00 PEAK ELEVATION= 929 2 FT 
926 5 3 so 1 73 1 73 FLOOD ELEVATION= 932 0 FT 
927 0 3 60 1 78 3 so START ELEVATION= 926 0 FT 
929 0 4 00 7 60 11 10 SPAN= 2-24 HRS dt= 1 HRS 
932 0 4 so 12 75 23 85 Tdet .. 343 2 MIN (5 54 AF) 

# ROUTE INVERT OUTLET DEVICES 

1 p 926 0 3 5 ft wier®926 12-inch RCP®908 ELEV{FT) DISCH{C[Sl 
926 0 0 00 
926 5 3 70 
927 0 s 20 
930 0 s so 
932 0 s 70 

POND 2 WS2 Pond 

• Q1n = 6S 94 CFS @ 12 48 HRS VOLUME= 9 34 AF 
Qout= 16 24 CFS @ 13 49 HRS VOLUME= 7 84 AF, ATTEN= 75%, LAG= 61 0 MIN 

ELEVATION AREA INC STOR CUM STOR STOR-IND METHOD 
{FT) {AC) {AF) {AFl PEAK STORAGE = 4 75 AF 
915 0 3 40 0 00 0 00 PEAK ELEVATION= 916 3 FT 
916 0 3 60 3 so 3 so FLOOD ELEVATION .. 918 0 FT 
917 0 3 80 3 70 7 20 START ELEVATION= 915 0 FT 
918 0 4 00 3 90 11 10 SPAN= 2-24 HRS dt= 1 HRS 

Tdet= 215 9 MIN {7 84 AF) 

~ ROUTE INVERT OUTLET DEVICES 
1 p 915 0' 3 s• BROAD-CRBSTED RECTANGULAR WBIR 

Q=C L H"1 S C=3, 3, 3, 3, 3, 3, 3, 3 

• 
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Data for River.mines DUPl Page 11 
TYPE II 24 -HOUR RAINFALL= 5 2 IN 

Prepared by Appl~ed M~crocomputer Systems 4 Sep 02 
HydroCAD 4 522 000604 {c) 1986-1996 Appl~ed M~crocomputer Systems 

POND 4 WS4 pond 

Q~n 90 04 CFS @ 12 31 HRS 
Qout= 27 21 CFS @ 14 40 HRS 

VOLUME= 2 3 2 8 AF 
VOLUME= 19 37 AF 

ELEVATION AREA INC STOR CUM STOR 
(FT) (AC) (AF) (AF) 
770 0 3 40 0 00 0 00 
771 0 3 60 3 50 3 50 
772 0 3 80 3 70 7 20 
773 0 4 00 3 90 11 10 
775 0 4 50 8 50 19 60 

tf ROUTE INVERT OUTLET DEVICES 
1 p 770 0 3 s• BROAD-CRESTED RECTANGULAR 

Q=C L HAl 5 C=3 3 3 3 3 

• 
ATTEN= 70% LAG= 125 3 MIN 

STOR-IND METHOD 
PEAK STORAGE = 6 78 AF 
PEAK ELEVATION= 771 9 FT 
FLOOD ELEVATION= 775 0 FT 
START ELEVATION= 770 0 FT 
SPAN= 2-24 HRS dt= 1 HRS 
Tdet= 175 9 MIN {19 37 AF) 

WEIR 
3 3 3 

• 

• 
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Table G 1 
Removal Act1on Cost Est1mate 

Alternative 1 

• No Act1on 
Rivermines Mine Tailings Site 

Item Item Unit Unit Est Cost 
No Price Quant Extension 
1 1 Mob1llzat1on 

All Areas LS $100 000 $0 

2 1 Clear1ng & Grubbing 
Main S1te Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Spillway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

22 Fencmg 
S1te Penmeter LF $15 $0 

3 1 Excavation 
Ma1n S1te CY $1 50 $0 
South of Entrance Road CY $1 50 $0 
Spillway CY $1 50 $0 
Channel Beyond Old 32 CY $3 00 $0 

32 Demol1t1on 
M1ne Shaft Area LS $25 000 $0 

• 41 Stormwater Management 
Decant Tower No 1 LS $5 000 $0 
Decant Tower No 2 LS $5 000 $0 
Decant Culvert Repair LS $80 000 $0 
Power Street Culvert LS $2 500 $0 
Advanced Treatment LS $420 000 $0 
Spillway Berms LS $15 000 $0 
Spillway Outlet LS $20 000 $0 

51 Ma1n S1te Cover Materials 
Ta1llngs 6 Cover Soli SY $0 50 $0 

6' Vegetative So1l SY $1 00 $0 
Revegetation Ac $1 000 $0 

Chat 12 Graded Rock SY $2 75 $0 

52 Direct Revegetation Areas 
South Of Entrance Ad Ac $2000 $0 
Spillway Ac $2 000 $0 
Channel Beyond Old 32 Ac $2000 $0 

Subtotal Construction $0 
Engineenng & Administration 15% $0 

Cont1ngenc1es 25% $0 

• Estimated Cap1tal Cost $0 

230705 2/11/2003 
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TableG 2 
Removal Act1on Cost Est1mate 

Alternative 2 
Admm1strat1ve Controls • R1vermmes Mme Ta1hngs S1te 

Item Umt Umt Est Cost 
No Pnce Quant Extension 
1 1 Mob1llzat1on 

All Areas LS $100 000 $0 

2 1 Cleanng & Grubbing 
Ma1n S1te Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Spillway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

2 2 Fencing 
S1te Penmeter LF $15 12 000 $180 000 

3 1 Excavat1on 
Ma1n S1te CY $1 50 $0 
South of Entrance Road CY $1 50 $0 
Spillway CY $1 50 $0 
Channel Beyond Old 32 CY $300 $0 

32 Demoht1on 
M1ne Shaft Area LS $25 000 $0 

41 Stormwater Management • Decant Tower No 1 LS $5000 $0 
Decant Tower No 2 LS $5000 $0 
Decant Culvert Repa1r LS $80 000 $0 
Power Street Culvert LS $2 500 $0 
Advanced Treatment LS $420 000 $0 
Spillway Berms LS $15 000 $0 
Spillway Outlet LS $20 000 $0 

51 Ma1n S1te Cover Matenals 
Ta1llngs 6 Cover So1l SY $050 $0 

6 Vegetative So1l SY $1 00 $0 
Revegetation Ac $1 000 $0 

Chat 12 Graded Rock SY $2 75 $0 

52 D1rect Revegetation Areas 
South Of Entrance Rd Ac $2 000 $0 
Spillway Ac $2 000 $0 
Channel Beyond Old 32 Ac $2 000 $0 

Subtotal Construction $180 000 
Eng1neenng & Adm1n1strat1on 15% $27 000 

Cont1ngenc1es 25% $51 750 

Est1mated Cap1tal Cost $258 750 • 
230705 2/11/2003 
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Table G 3 
Removal Action Cost Estimate 

Alternative 3 

• SWP3 With Control of Wmd Erosion, and Slope Stability Considerations 
R1vermlnes Mine Tailings Site 

Item Unit Unit Est Cost 
No Price Quant Extension 
1 1 Mob1hzation 

All Areas LS $100 000 1 $100 000 

2 1 Cleanng & Grubbing 
Ma1n S1te Ac $1 000 2 $2000 
South of Entrance Road Ac $1 000 3 $3000 
Spillway Ac $1 000 1 $1 000 
Channel Beyond Old 32 Ac $1 000 1 $1 000 

22 Fenc1ng 
S1te Penmeter LF $15 $0 

3 1 Excavat1on 
Ma1n S1te CY $1 50 830 000 $1 245 000 
South of Entrance Road CY $1 50 50 000 $75 000 
Spillway CY $1 50 50000 $75 000 
Channel Beyond Old 32 CY $3 00 20000 $60 000 

32 Demolition 
M1ne Shaft Area LS $25 000 $0 

• 4 1 Stormwater Management 
Decant Tower No 1 LS $5000 $0 
Decant Tower No 2 LS $5 000 $0 
Decant Culvert Repair LS $80 000 $0 
Power Street Culvert LS $2500 1 $2 500 
Advanced Treatment LS $420 000 $0 
Spillway Berms LS $15 000 1 $15 000 
Spillway Outlet LS $20000 1 $20 000 

51 Ma1n S1te Cover Matenals 
Ta11Jngs 6 Cover So1l SY $050 310 000 $155 000 

6 Vegetative So1l SY $1 00 $0 
Revegetation Ac $1 000 64 $64 000 

Chat 12 Graded Rock SY $275 240 000 $660 000 

52 D1rect Revegetation Areas 
South Of Entrance Ad Ac $2000 7 $14 000 
Spillway Ac $2000 8 $16 000 
Channel Beyond Old 32 Ac $2000 1 $2000 

Subtotal Construction $2 510 500 
Eng1neenng & Adm1mstrat1on 15% $376 575 

Contingencies 25% $721 769 

• Esttmated Capttal Cost $3 608 844 

230705 2111/2003 
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Table G 41 
Removal Act1on Cost Est1mate 

Alternative 4 1 
Reuse/Recycle • R1vermmes Mme Ta1lmgs Sate 

Adds and Deducts Only 

Item Item Umt Umt Est Cost 
No Pr1ce Quant Extension 
1 1 Mob1flzat1on 

All Areas LS $100 000 $0 

21 Clearmg & Grubbmg 
Mam S1te Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Sptllway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

22 Fencmg 
S1te Penmeter LF $15 $0 

3 1 Excavat1on 
Mam Stte CY $1 50 $0 
South of Entrance Road CY $1 50 $0 
Sptllway CY $1 50 $0 

CY $300 $0 
32 Demolttton 

Mme Shaft Area LS $25 000 $0 

41 Stormwater Management • Decant Tower No 1 LS $5 000 $0 
Decant Tower No 2 LS $5000 $0 
Decant Culvert Repatr LS $80 000 $0 
Power Street Culvert LS $2500 $0 
Advanced Treatment LS $420 000 $0 
Sptllway Berms LS $15 000 $0 
Sptllway Outlet LS $20 000 $0 

5 1 Matn Stte Cover Matenals 
Tatflngs 6 Cover Sotl SY $050 $0 

6 Vegetattve Sotl SY $1 00 $0 
RevegetatiOn Ac $1 000 $0 

Chat 12 Graded Rock SY $275 $0 

52 Dtrect RevegetatiOn Areas 
South Of Entrance Ad Ac $2000 $0 
Sptllway Ac $2000 $0 
Channel Beyond Old 32 Ac $2000 $0 

Subtotal Constructton $0 
Engmeenng & Admtntstratton 15% $0 

Contmgenctes 25% $0 

Esttmated Capttal Cost $0 • 
230705 2/11/2003 
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Table G 42 
Removal Action Cost Estimate 

Alternative 4 2 

• Athletic Complex 
Rlvermlnes Mme Tailings S1te 

Adds and Deducts Only 

Item Item Unit Unit Est Cost 
No Price Quant Extension 
1 1 Mobilization 

All Areas LS $100 000 0 $0 

21 Cleanng & Grubbing 
Main Site Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Spillway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

22 Fenc1ng 
S1te Per1meter LF $15 $0 

3 1 Excavation 
Ma1n S1te CY $1 50 100 000 $150 000 
South of Entrance Road CY $1 50 $0 
Spillway CY $1 50 $0 

CY $300 $0 
32 Demolition 

M1ne Shaft Area LS $25 000 $0 

• 41 Stormwater Management 
Decant Tower No 1 LS $5000 $0 
Decant Tower No 2 LS $5000 $0 
Decant Culvert Repa1r LS $80 000 $0 
Power Street Culvert LS $2500 $0 
Advanced Treatment LS $420 000 $0 
Spillway Berms LS $15 000 $0 
Spillway Outlet LS $20 000 $0 

51 Ma1n S1te Cover Matenals 
Ta1lmgs 6 Cover Soli SY $050 310 000 $155 000 

6 Vegetative So11 SY $1 00 310 000 $310 000 
Revegetation Ac $1 000 $0 

Chat 12 Graded Rock SY $275 $0 

52 Direct Revegetation Areas 
South Of Entrance Rd Ac $2000 $0 
Spillway Ac $2000 $0 
Channel Beyond Old 32 Ac $2000 $0 

Subtotal Construction $615 000 
Engmeermg & Adm1mstrat1on 15% $92 250 

Contingencies 25% $176 813 

• Estimated Cap1tal Cost $884 063 

230705 2/11/2003 
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Table G 4 3 

Removal Act1on Cost Est1mate 
Alternative 4 3 
Decant System • R1vermmes Mme Ta1hngs S1te 

Adds and Deducts Only 

Item Item Umt Umt Est Cost 
No Price Quant Extens1on 
1 1 Mob1llzat1on 

All Areas LS $100 000 0 $0 

2 1 Cleanng & Grubbing 
Ma1n S1te Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Spillway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

22 Fenc~ng 

S1te Penmeter LF $15 $0 

31 Excavation 
Ma1n S1te CY $1 50 $0 
South of Entrance Road CY $1 50 $0 
Spillway CY $1 50 $0 

CY $300 $0 
32 Demolition 

M1ne Shaft Area LS $25 000 $0 

41 Stormwater Management • Decant Tower No 1 LS $5000 1 $5000 
Decant Tower No 2 LS $5 000 1 $5000 
Decant Culvert Repa1r LS $80 000 1 $80 000 
Power Street Culvert LS $2500 $0 
Advanced Treatment LS $420 000 $0 
Spillway Berms LS $15 000 $0 
Spillway Outlet LS $20 000 $0 

51 Main S1te Cover Matenals 
Ta1llngs 6 Cover So1l SY $0 50 $0 

6 Vegetative So1l SY $1 00 $0 
Revegetation Ac $1 000 $0 

Chat 12 Graded Rock SY $2 75 $0 

52 D1rect Revegetation Areas 
South Of Entrance Ad Ac $2 000 $0 
Spillway Ac $2000 $0 
Channel Beyond Old 32 Ac $2000 $0 

Subtotal Construction $90 000 
Eng1neenng & Adm1n1strat1on 15% $13 500 

Cont1ngenc1es 25% $25 875 

Est1mated Cap1tal Cost $129 375 • 
230705 2/11/2003 
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TableG 44A 
Removal Action Cost Estimate 

Alternative 4 4A 

• Spillway Treatment Ponds - Excavation Only 
Rlvermines Mine Tailings Site 

Adds and Deducts Only 

Item Item Unit Unit Est Cost 
No Price Quant Extension 
1 1 Mobthzat1on 

All Areas LS $100 000 $0 

21 Cleanng & Grubbing 
Mam S1te Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Spillway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

22 Fencing 
Site Penmeter LF $15 $0 

31 Excavation 
Mam Site CY $1 50 $0 
South of Entrance Road CY $1 50 $0 
Spillway CY $1 50 50000 $75 000 

CY $300 $0 
32 Demolition 

Mme Shaft Area LS $25 000 $0 

• 41 Stormwater Management 
Decant Tower No 1 LS $5000 $0 
Decant Tower No 2 LS $5000 $0 
Decant Culvert Repa1r LS $80 000 $0 
Power Street Culvert LS $2500 $0 
Advanced Treatment LS $420 000 $0 
Sptllway Berms LS $15 000 $0 
Spillway Outlet LS $20 000 $0 

51 Mam S1te Cover Matenals 
Tatllngs 6 Cover Sotl SY $0 50 $0 

6 Vegetative Sotl SY $1 00 $0 
Revegetation Ac $1 000 $0 

Chat 12 Graded Rock SY $275 $0 

52 Direct Revegetation Areas 
South Of Entrance Rd Ac $2000 $0 
Sptllway Ac $2000 $0 
Channel Beyond Old 32 Ac $2000 $0 

Subtotal Construction $75 000 
Engmeenng & Admm1stratton 15% $11 250 

Contmgencles 25% $21 563 

• Est1mated Cap1tal Cost $107 813 

230705 2/11/2003 
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Table G 448 

Removal Act1on Cost Est1mate 
Alternative 4 48 

Spillway Treatment Ponds • R1vermmes Mme Ta1hngs S1te 
Adds and Deducts Only 

Item Item Unit Umt Est Cost 
No Pr1ce Quant Extens1on 
1 1 Mob1llzat1on 

All Areas LS $100 000 $0 

21 Clearmg & Grubbmg 
Mam S1te Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Spillway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

22 Fencmg 
S1te Penmeter LF $15 $0 

31 ExcavatiOn 
Mam S1te CY $1 50 $0 
South of Entrance Road CY $1 50 $0 
Spillway CY $1 50 50000 $75 000 

CY $300 $0 
32 Demolition 

M1ne Shaft Area LS $25 000 $0 

41 Stormwater Management • Decant Tower No 1 LS $5000 $0 
Decant Tower No 2 LS $5000 $0 
Decant Culvert Repa1r LS $80 000 $0 
Power Street Culvert LS $2500 $0 
Advanced Treatment LS $420 000 $420 000 
Spillway Berms LS $15 000 $0 
Spillway Outlet LS $20 000 $0 

51 Mam S1te Cover Matenals 
Tailings 6 Cover So1l SY $050 $0 

6 Vegetat1ve So1l SY $1 00 $0 
Revegetation Ac $1 000 $0 

Chat 12 Graded Rock SY $275 $0 

52 D1rect Revegetation Areas 
South Of Entrance Ad Ac $2000 $0 
Spillway Ac $2000 $0 
Channel Beyond Old 32 Ac $2000 $0 

Subtotal Construction $495 000 
Engmeenng & Admm1strat1on 15% $74 250 

Contmgenc1es 25% $142 313 

Est1mated Cap1tal Cost $711 563 • 
230705 2/11/2003 
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Table G 45 
Removal Action Cost Estimate 

Alternative 4 5 

• Mine Shaft Area 
RJVermlnes Mane Tallangs Site 

Adds and Deducts Only 

Item Item Unit Unit Eat Cost 
No Price Quant Extension 
1 1 Mobilization 

All Areas LS $100 000 $0 

21 Cleanng & Grubbing 
Main S1te Ac $1 000 $0 
South of Entrance Road Ac $1 000 $0 
Spillway Ac $1 000 $0 
Channel Beyond Old 32 Ac $1 000 $0 

22 Fencmg 
S1te Penmeter LF $15 $0 

31 Excavation 
Main Site CY $1 50 $0 
South of Entrance Road CY $1 50 $0 
Sp1Jiway CY $1 50 $0 

CY $300 $0 
32 Demolition 

Mme Shaft Area LS $25 000 1 $25 000 

• 41 Stormwater Management 
Decant Tower No 1 LS $5000 $0 
Decant Tower No 2 LS $5000 $0 
Decant Culvert Repa1r LS $80 000 $0 
Power Street Culvert LS $2 500 $0 
Advanced Treatment LS $420 000 $0 
Spillway Berms LS $15 000 $0 
Spillway Outlet LS $20 000 $0 

51 Mam S1te Cover Matenals 
Ta11Jngs 6 Cover Soil SY $050 $0 

6 Vegetative Soil SY $1 00 $0 
Revegetation Ac $1 000 $0 

Chat 12 Graded Rock SY $2 75 $0 

52 D1rect Revegetation Areas 
South Of Entrance Rd Ac $2000 $0 
Spillway Ac $2000 $0 
Channel Beyond Old 32 Ac $2000 $0 

Subtotal Construction $25 000 
Engmeenng & Admm1strat1on 15% $3 750 

Contingencies 25% $7188 

• Est1mated Capital Cost $35 938 

230705 2/11/2003 
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Item 
No 

1 1 Mon1tonng 

Table G 5 

Removal Act1on Cost Est1mate 
Operation and Mamtenance ProJeCtions 

Momtormg and Inspection for All Alternatives 
R1vermmes Mme Ta1lmgs S1te 

Item Umt Umt 
Pnce 

Est 
Quant 

All Areas LS $12 000 

2 1 Inspections 
All Areas LS $1 000 

Subtotal Annual O&M 
Admm1strat1on 
Cont1ngenc1es 

10% 
25% 

Cost 
Extens1on 

$12 000 

$1 000 

$13 000 
$1 300 
$3250 

Total Est1mated Annual O&M Cost $17 550 
Present Value of O&M Costs $270,000 

Rate 
Penods 

5% per year 
30 years 

• 

• 

• 
2/11/2003 
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Item 
No 

Table G 6 
Removal Action Cost Estimate 

Operation and Maintenance Projections 
Turf Maintenance Without Soli Cover 

Rlvermlnes Mane Tailings Site 

Umt Un1t 
Pnce 

Est Cost 
Quant Extension 

1 1 Turf Maintenance Areas without so11 cover Ac $1 000 64 $64 000 

230705 

Subtotal Annual O&M 
Engineenng & Adm1mstrat1on 

Contingencies 
15% 
25% 

Total Estimated Annual O&M Cost 
Present Value of O&M Costs 

Rate 5% per year 
Penods 30 years 

$64 000 
$9 600 

$16 000 

$89 600 
$1,377,000 

2/11/2003 
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Item 
No 

Table G 7 
Removal Act1on Cost Est1mate 

Operat1on and Mamtenance ProJeCtions 
Turf Mamtenance for So1l Cover 
R1vermmes Mme Ta1llngs S1te 

Unit Unit 
Pnce 

Est 
Quant 

1 1 Turf Maintenance Areas w1th so11 cover Ac $300 64 

230705 

Subtotal Annual O&M 
Eng1neenng & Adm1mstrat1on 

Contmgenc1es 
15% 
25% 

Total Estimated Annual O&M Cost 
Present Value of O&M Costs 

Rate 
Penods 

5% per year 
30 years 

Cost 
Extension 

$19 200 

$19 200 
$2 880 
$4 800 

$26 880 
$413,000 

2/11/2003 

• 

• 

• 
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Item 
No 

Table G 8 
Removal Act1on Cost Estimate 

Operation and Maintenance Projections 
Wetland Maintenance 

Rlvermines Mine Tailings Site 

Umt Umt 
Pnce 

Est Cost 
Quant Extension 

1 1 Organ1c Matenal Addition CY $9 645 $5 808 

230705 

Subtotal Annual O&M 
Engmeenng & Adm1mstratlon 

Contingencies 
15% 
25% 

Total Estimated Annual O&M Cost 
Present Value of O&M Costs 

Rate 5% per year 
Penods 30 years 

$5 806 
$871 

$1 452 

$6131 
$125,000 

2/11/2003 
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RIVERMINES MINE TAILINGS SITE 
PARK HILLS, MISSOURI 

ATHLETIC AELDS 
GENERAL SITE LAYOUT 
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c The base matenal IS crushed stone gravel or other smtable matenal 
d The excavatton ts hmtted to the area necessary for stte preparatiOn and all excavated 

matenalts removed to the upland and, 
e No matenalis placed m special aquatic sites mcludmg wetlands 
Dredgmg to provide access to the boat ramp may be authonzed by another NWP 

regiOnal general permit or mdividual permit pursuant to Sectton 10 tf located m navtgable 
waters ofthe Umted States (Sections 10 and 404) 

37 Emergency Watershed Protection and Rehab1htatmn Work done by or funded 
by 

a The NRCS whtch ts a sttuatiOn requmng tmmedtate actton under tts emergency 
Watershed Protection Program (7 CFR part 624), or 

b The USFS under Its Burned Area Emergency Rehabthta~IOn Handbook (FSH 509 13) 
or 

c The DOl for wildland fire management burned area emergency stab1hzation and 
rehabthtatton (DOl Manual part 620, Ch 3) 

For all of the above provlSlons, the Dtstnct Engmeer must be nottfied m accordance With 
the General Condition 13 (Also, see 33 CFR 330 l(e)) (Sections 10 and 404) 

38 Cleanup ofHa7ardous and Tox1c Waste Specrfic actlvtttes required to effect the 
contamment, stabilizatiOn or removal of hazardous or toXIc waste materials that are performed 
ordered, or sponsored by a government agency wtth established legal or regulatory authonty 
provtded the permtttee notifies the Dtstnct Engmeer m accordance w1th the 'Notification 
General Condttion For discharges m spectal aquatic Sites, mcludmg wetlands, the notificatiOn 
must also mclude a delineation of affected special aquattc Sites mcludmg wetlands Court 
ordered remedial action plans or related settlements are also authonzed by thts NWP Thts NWP 
does not authonze the establishment of new disposal sites or the expansiOn of ext sting sttes used 
for the disposal of hazardous or toxtc waste Acttvtties undertaken entirely on a Comprehensive 
Envtronmental Response CompensatiOn and Liabihty Act (CERCLA) stte by authonty of 
CERCLA as approved or requtred by EPA are not requtred to obtam permits under Section 404 
of the CW A or sectiOn 1 0 of the Rivers and Harbors Act (SectiOns 1 0 and 404) 

39 Residential, Commercial, and Institutional Developments Discharges of dredged 
or fill matenal mto non tidal waters of the U S excludmg non tidal wetlands adJacent to t1dal 
waters for the construction or expansiOn of residential, commerctal, and mstitutional bulldmg 
foundations and bUIIdmg pads and attendant features that are necessary for the use and 
mamtenance of the structures Attendant features may mclude but are not hmtted to roads 
parkmg lots, garages, yards utihty hnes, storm water management fac1httes, and recreatiOn 
facthties such as playgrounds, playmg fields, and golf courses (provided the golf course ts an 
mtegral part of the residential development) The constructton of new skt areas or ml and gas 
wells ts not authonzed by this NWP 

Restdenttal developments mclude multiple and smgle urut developments Examples of 
commerctal developments mclude retail stores, mdustnal facthties, restaurants, busmess parks, 
and shoppmg centers Examples of mstttutlonal developments mclude schools fire statiOns, 
government office bu1ldmgs, JUdtctal butldmgs pubhc works butldmgs hbranes hospitals and 

ED_000859_00001631-00448 
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U.S. Army Corps of Engineers 

Regulatory Program 

CURRENT DECISION DOCUMENTS (ENVIRONMENTAL ASSESSMENTS) 

Chck on the 1mk to download each document or you can download ALL of the documents m one 
easy to unztp archtvel 

ALL DECISION DOCUMENTS( zip format) 

• Dectston Document Nationwide Permit 1 
• Dectston Document Nationwide Permit 2 
• DeciSIOn Document NatiOnwide Pemut 3 
• DeciSion Document NatiOnwide Pemut 4 
• Decision Document Nattonwtde Perrrut 5 
• Dectston Document NatiOnwide Permtt 6 
• Dectsion Document NatiOnwide Permtt 7 
• Deciston Document Nationwide Permtt 8 
• Deciston Document Nationwide Permtt 9 

• Dectston Document Nattonwide Permit 10 
• Dectston Document NatiOnwide Permtt 11 
• DeclSlon Document Natwnwtde Permtt 12 
• DeclSlon Document Nationwide Perrrnt 13 
• DeclSlon Document Nationwide Permit 14 
• DeciSIOn Document Nationwide Permtt 15 
• DeclSlon Document Nationwide Permtt 16 
• Dectston Document Nattonwide Pernnt 17 
• DeclSlon Document NatiOnwide P~rmtt 18 
• Dectston Document NatiOnwide Penrut 19 
• DeclSlon Document Nattonwtde Permtt 20 
• DeclSion Document Natwnwtde Permtt 21 
• Dectsion Document Nattonwide Permit 22 
• DeciSIOn Document Nationwide Permit 23 
• Decision Document NatiOnwide Penrut 24 
• Dectsion Document Nattonwide Permit 25 
• Deciston Document Nationwide Permtt 27 
• Dectston Document Nauonwtde Permtt 28 
• DeclSlon Document NatiOnwide Permit 29 
• DectsJOn Document NatiOnWide Permtt 30 
• DectsiOn Document Nationwide Permtt 31 
• Dectston Document Nationwide Penrut 32 
• Dectsion Document Nationwide Permit 33 
• Dectston Document Nattonwide Perrmt 34 
• DeclSlon Document NatiOnwide Permit 35 
• DeciSion Document Nationwide Permit 36 
• DeciSion Document NatiOnwide Permtt 37 
• DecisiOn Document NatiOnwide Permit 38 
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• Decision Document NatiOnwide Permit 39 
• DeciSion Document Nattonwtde Permit 40 
• Decision Document NatiOnwide Permtt 41 
• Decision Document Nattonwtde Permtt 42 
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• DeciSion Document Nattonwtde Permit 44 
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AppendiX J 

Plan for Continued Use of Chat 1n B1tummous Mrx 
by Lead Belt Mater1als Company 

1 1 Introduction and Summary 

The LBM Co operation has htstoncally made use of restdual matenals from mmmg at the RlVermmes 

s1te to prov1de two products m htgh demand They are bttummous pavement mtx, usmg chat as an 

aggregate and agncultural hme (aghme) usmg tallmgs Sales of chat or tailings as aghme w1ll cease as of 

August 1 2003 

The purpose ofthts operatmg plants to descnbe proposed long term LBM Co chat use operations at the 

R.tvermmes Mme Tatlmgs Stte (Alternative 4 1) The pnmary ongomg use of chat wtll be as an aggregate 

source for bttummous pavement ffi1X In addttton chat may be sold for uses such as fill under commercial 

bUildmgs m accordance With the mme waste fact sheet Such use Will occur only upon wntten request to 

the USEP A for each use and the recetpt of wntten approval from the USEP A The EPA has requested a 

wntten operatmg plan covenng the penod dunng and after the removal actton by Doe Run Thts plan ts 

necessary for the EPA to consider mcludmg contmued LBM Co operations as part of the preferred 

alternative resultmg from the EE/CA 

The removal actiOn and general operatmg plan are descnbed m the followmg paragraphs The term 

removal action refers to the work to be done by Doe Run over a penod of a few years to provide 

closure for the maJonty of the site The operatmg plan descnbes how LBM Co Will contmue to remove 

chat from the site and complete the closure 

Reference Will be made to several figures Ftgures 2 7 and 8 m the body of the EE/CA are referred to 

where appropnate Ftgure J-1 shows the Recommended Alternative Gradmg Plan End of Removal 

Action whtle Ftgure J 2 shows the Recommended Alternative Gradmg Plan End ofLBM Co operatiOns 

These two figures mcluded at the end ofthts Appendtx are modifications ofFtgure 7 Alternative 3 

Gradmg Plan m the EE/CA Ftgure J 2 mcludes revtstons to show how the recommended alternative final 

contours change due to contmued LBM Co operations Ftgure J 3 focuses on the chat pile area and 

illustrates how the removal of chat Will proceed between the end of the tmtlal removal action and fmal 

closure These figures wtll be referred to throughout the remamder of this text 

It should be noted that the Alternative 3 Grading Plan IS approXImate and subject to adjustment m the 

final design Adjustments may be made both to mmuruze matenal movement and provtde a cut/fill 

ODMA\PCDOCS\DOCS\238886\3 J 1 
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balance In Figures J 1 and J 2 the south slope of the Talimgs Area gradmg plan has been adjusted to 

allow for contmued chat pile removal and conveyor operation It should also be noted that Ftgures J 1 and 

J 2 are focused only on the effects of Alternative 4 1 contmued use of chat by LBM Co on the 

Alternative 3 grading plan Alternatives 4 2 4 3 4 4 and 4 5 are Illustrated on Figure 8 m the EE/CA 

Durmg the removal action Doe Run will add chat as a buttress to the east and west slopes of the Taihngs 

Area (Figure J 1) estabhshmg a 3H IV grade The south slope ofthe Tatlmgs Area will be regraded to 

4H 1 V The slopes will be covered with rock as the final closure of those slopes The top of the Tathngs 

Area (mcludmg the ex1stmg aghme excavatiOn area) Will be regraded capped with a rrummum SIX mch 

soil cover and vegetated as the final closure Alternatives to the soil cap may be Implemented and are 

subject to EPA approval of a revegetatiOn protocol 

Doe Run Will reshape the chat pile to a 3H 1 V slope on Its eastern and southern slopes and cover those 

slopes with rock cover {Ftgure J 1) A portion ofthe west side of the chat pile Will be left open for 

excavation LBM CO Will excavate mto the chat pile truttally hollowmg It out Without disturbmg the 

rock cover on the east and south faces Eventually LBM Co Will gradually remove rock cover from the 

faces m order to contmue tts chat excavatiOn When LBM Co Is done all that Will remam of the chat pile 

IS a stable 3H 1 V south facmg slope buttressmg the Tatlmgs Area (Figure J 2) LBM Co Will be 

excavatmg to and rockmg this final slope as excavatiOn proceeds Details of how wmd and water erosiOn 

will be controlled and slope stab1hty mamtamed, as the excavatiOn proceeds are mcluded m Section 1 5 

Doe Run Will use the portiOn of LBM Co s current operatiOns area between the access road and the chat 

conveyor system to dispose oftailmgs from the spillway and trackstde areas {Ftgures 2 and J 1) Doe Run 

will also stnp the mme wastes from the area south of the entrance road and revegetate this area as final 

closure {Ftgure J l) This will leave approXImately a 300 foot wtde open space revegetated on natural 

ground plus a 300 foot Wide ndge of matenal covered with rock as a bamer between LBM Co s chat 

conveyor and the residences to the south 

At the completiOn of Doe Run s removal actiOn work LBM Co operations Will be confined to an area for 

the bttummous plant on the west the active sectiOn ofthe chat pile on the east and a connectmg comdor 

for the chat conveyor {Figure J 1) 

The hfe ofLBM Co s chat removal actlVlties IS based on the estimated amount of accessible matenal on 

site which can be removed Without creatmg slope stab1hty Issues The estimated hfe of the activities IS 30 

years (see SectiOn 1 2 below) but 1s dependent on matenal demand and the quality of matenals 

uncovered as excavatiOn proceeds This general operatmg plan proVIdes a gmde for the hfe of the site In 
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additiOn a detailed plan will be prepared every 5 years to gmde short term operattons m accordance With 

the long term plan The first 5-year plan Will be submitted at the completiOn of the removal actton In 

addttlon thts general operatmg plan provtdes some detatl regardmg the anticipated first five years of 

operatiOn 

1 2 Lafe of LBM Co Operations 
The LBM Co operat10ns mclude makmg bttummous pavement mix usmg chat as an aggregate A cold 

mtx b1tummous product with excellent wear charactensttcs (due to the use of chat) draws customers from 

m excess of 100 mtles LBM Co also operates a rock quarrymg operatton tmrnedmtely west of the site 

mcludmg crushmg and screenmg There are 400 acres of land available for quarry expansion, so quarry 

hfe does not place a restnct10n on the bttummous plant Therefore LBM Co mtends to operate the stte at 

least until the available chat IS exhausted 

A portiOn of the chat pde must be left m place to provide a buttress for the finer ta!lmgs of the Tailmgs 

Area Thts chat buttress Will be left m place at a 3H 1 V slope with the top of the slope near the mterface 

between the Tatlmgs Area and the extstmg chat p1le (Ftgure J 2) The prectse locat10n of the top of the 

slope w1ll be determmed as part of the removal action destgn The reqUired chat Width outstde the finer 

tailings wtll be determmed by analogy wtth the slope stab1hty analysts already performed for cross 

sectiOn B (Appendix E) and posstbly wtth addittonal analys1s 

The esttmated ltfe ofLBM Co operattons usmg chat followmg completion ofthe removal actiOn 1s 

30 years Tius esttmated hfe IS based on the esttmated volume of chat available and the rate of use The 

estimated chat volume between the contours ofthe ex1stmg pile and those of the mm1mum chat buttress 

whtch must be left m place for slope stabthty 1s on the order of one m1ll1on cubtc yards It 1s dlfficult to 

estimate the amount of chat wluch Will be avatlable at the completiOn of the tmttal removal actton 

because (1) the ex1stmg topography 1s already three years old and chat removal has contmued (2) tt Is 

hkely at least three more years before the m1t1al removal actton 1s complete (3) the prec1se amount of 

chat needed elsewhere on the s1te won t be known unt1l deta1led removal action des1gn 1s complete and 

(4) the ground contours under the chat ptle m areas where tt wtll be enttrely removed can only be mferred 

from the 1905 20 foot contour mterval map and the current natural ground contours adJacent to the ptle 

The available volume of matenal wtll be re estimated for the first five year operatmg plan, usmg the 

contours at the end of the 1rut1al removal actton and then updated m each five-year operattng plan The 

est1mated rate of chat consumptiOn provtded by LBM Co 1s forty to fifty thousand tons per year For 

purposes of est1matmg operatiOnal hfe th1s has been converted to 35 000 cubtc yards per year The actual 
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remammg hfe m years will depend on the long term demand for the products and the matenal quahty 

tdentified as excavat10n contmues In thts operatmg plan the proposed final gradmg plan {Ftgure J 2) ts 

based on estimated slope stabthty requuements rather than on a spectfic number of years of operat10n 

1 3 Closure Prmc1ples 
Several baste pnnctples Wlll be apphed to the removal act10n and subsequent LBM Co chat removal 

operat10ns as follows 

As much of the stte as reasonably posstble wtll be subjected to final closure as part of the mtttal 

removal act10n Tins Wlllleave open only a chat excavation area a conveyor comdor and a 

bttummous plant stte 

2 LBM Co s chat excavatton actlVlttes wtll be sequenced and controlled so that the effort 

necessary to cease acttvttles and go to final closure at the end of any five year operatmg plan ts 

mmtmtzed 

3 LBM Co Wlll apply final closure to areas of the chat ptle as final contours are reached 

4 LBM Co s final closure acttvtttes wtll meet the same standards as those applied by Doe Run as 

part of the removal act10n mcludmg maximum 3H IV slopes and placement of cover/cap 

matenals 

1 4 Removal Act1on Act1v1t1es 
The removal act10n by Doe Run Wlll constst affinal closure of as much ofthe stte as posstble Doe Run 

wtll add chat obtarned from the chat ptle as a buttress to the east and west slopes of the Tailings Area 

estabhshmg a 3H 1 V grade {Ftgure J 1) The slopes wtll be covered wtth rock creatmg a permanent 

closure The top of the Tatlmgs Area mcludmg the extstmg aghme excavat10n area Wlll be regraded, 

capped wtth a nurumum stx mch sot! cover and vegetated as the fmal closure Alternattves to the sod 

cap may be tmplemented and are subject to EPA approval of a revegetatiOn protocol A 4H 1 V sot! 

covered slope Wlll be left from the aghme area up to the rest of the Tallmgs Area (See Ftgure J 1) The 

aghme excavatiOn area Wlll be sloped to retam tts runoffm an mfiltrat10n basm The south slope of the 

Tailmgs Area wtll be graded to 4H IV and covered wtth rock for final closure The toe ofthts southern 

slope wtll be located approxtmately at the locat10n of the chat conveyor The conveyor may have to be 

moved shghtly and reset at a lower elevatiOn Thts ts particularly true of the western most leg of the 

conve) or system 

Doe Run wtll reshape the chat pile to a 3H 1 V slope on tts eastern and southern slopes and cover those 

slopes wtth rock cover A port10n of the west stde of the chat pile wtll be left open for excavatiOn by LBM 
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Co (Figure J-2) The top of the extstmg pile wtll be bulldozed to the west so that the top of the remammg 

pile ts approxunately equal to the elevat10n of the truhngs field LBM Co will contmue to remove chat 

from the west side of the chat prle dunng the removal actton Doe Run and LBM Co wtll coordmate 

thetr actJVttres to av01d mterference 

Doe Run wtll remove tallmgs from the sptllway and tracks1de Tadmgs Areas {Ftgure 2) Tlus matenal IS 

not constdered suitable for use by LBM Co It Will be disposed ofm the portion ofLBM Co s current 

operatiOns area between the access road and the chat conveyor system, final graded and covered With rock 

{Ftgure J 1) Doe Run will also stnp the mme wastes from the area south ofthe entrance road and 

revegetate that area on natural ground as final closure The stnpped matenals will go mto the same 

dtsposal area as the spillway and trackstde tailings The result Will leave approximately a 300 foot w1de 

open space revegetated on natural ground plus a 300 foot Wide ndge of matenal covered With rock as a 

bamer between LBM Co s operatmg chat conveyor and the residences to the south (Figure J l) 

At the completion of Doe Runs removal action work, LBM Co wtll be left With active areas conststmg 

of the bttummous plant area on the west, the open portion of the chat pile on the east and a connectmg 

comdor for the chat conveyor and equipment road 

1 5 Operational Act1v1t1es 
The excavation related to the chat pile area w11l occur over a relatively small portion of the stte LBM Co 

IS currently obtammg chat by penodtcally dozmg matenal off the top of the chat ptle and over the west 

s1de There It IS removed from the toe of the slope and placed on a conveyor which cames It westward to 

the locat10n ofthe bttummous plant (Ftgure J-1) Hlstoncally the chat ptle extended along the entire 

length of the south side of the Tathngs Area, but has been removed by prevtous chat excavation actiVIties 

The matenal remammg under the route of the conveyor ts chat (See Ftgure 5 a 1954 aenal photo m the 

EE/CA ) Pnor to and dunng the removal action LBM Co Will complete any addtttonal removal of chat 

from the area between the conveyor and the entrance road, along With the removal of any stockptled 

matenals Removal of matenal from the top of the pile will also contmue Pnor to or dunng the removal 

act10n the top of the chat ptle will be bulldozed to the west so that the top of the ptle Js at approXImately 

at the same elevation as the tathngs field 

As previously noted the east and south slopes of the chat pile will be reduced to 3H 1 V and covered With 

rock {Ftgure J-1) The west side ofthe ptle Will be left ungraded and unrocked to be used as the matenal 

removal pomt for LBM Co The first five years of operatton subsequent to the removal action will consist 

of excavatiOn of matenal stockpiled on the west s1de of the plle and cuttmg the west slope back to 3H 1 V 
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At the conclusiOn ofthe first five years the slope could be rocked and closure completed If necessary 

with relatively mmor regradmg 

LeaVIng behind enough chat to provide a buttress for the finer ta1lmgs of the Tadmgs Area IS a key factor 

m the LBM Co operat10ns As shown on Figure J 2 a 3H 1 V slope Will be left m the chat pile to buttress 

the southeast comer of the Tadmgs Area The matenal below these 3H 1 V contours Will be left m place 

as excavatiOn proceeds By never excavatmg below these final contours the poss1b1hty of runmng short 

of matenal to buttress the Tailings Area IS avoided 

The top of slope (east west 930 contour) shown for the former chat pile area shown on Figure J 1 1s based 

on the assumpt10n that the mterface between the chat pile and the fme taiimgs extends vertically from 

therr mterface on the surface If so the slope w11l likely be stable especially considermg that preVIous 

analysis m the EE/CA md1cates that shmes m the adjacent Tailmgs Area are not subject to hquefactwn 

After the top of the chat pile IS lowered to the elevatiOn of the Tathngs Area durmg the removal act10n 

additiOnal bormgs Will be made to venfy the location of the chat and the slope stability revtewed These 

results wtll be mcluded m the first five year plan 

After the design locat10n of the top of the final chat pile slope has been venfied It Will be marked m the 

field by laymg out a baselme at a defined elevatwn at the top of the slope The baselme wtll be 

permanently marked by settmg large steel posts at each end of the baselme Tlus wtll provide a reference 

both for LBM operators as they excavate to the final slope and for survey crews as they venfy grade 

before the final slope IS rocked 

In five year penods subsequent to the mttlal one LBM Co Will begm to excavate mto the chat pile from 

the west mttially hollowmg It out Without disturbmg the rock cover on the east and south faces 

Eventually LBM Co Will gradually remove rock cover from the faces m order to contmue 1ts chat 

excavatiOn Removal of rock cover wtll begm at the top ofthe east and south faces ofthe chat pile and 

work Its way down the slopes as excavat10n proceeds When LBM Co IS done all that will remam of the 

chat pile ts a 3H 1 V south facmg slope buttressmg the Tatlmgs Area (Figure J 2) LBM Co Will be 

excavatmg to and rockmg tlus final slope as work proceeds The final activities by LBM Co wtll be 

dismantlmg the conveyor (Ftgure J 1) and final closure of the conveyor area With rock cover (Ftgure J 2) 

Each five year plan wtll mclude chat pile detail regardmg the final slope excavatiOn and rockmg to be 

completed and w1ll proVIde for leavmg a 3H 1 V slope on the remamder of the excavatiOn at the end of the 

five year penod Therefore final closure could also be accomplished With relatively mmor effort at the 

end of any five year penod by rockmg the recently active 3H 1 V slopes LBM Co Will recycle the slope 
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protection rock removed dunng chat pile excavation by runmng It through their crushmg and screemng 

process The chat fines w11l be separated so that a clean crushed rock product can be produced for sale 

Figure J 3 Illustrates how the excavation w1ll proceed to gradually remove the east and south faces of the 

chat pile by excavatmg from the Inside out It represents a pomt m t1me at which the ndge separating the 

rocked slope from the excavatiOn area Is approXImately ElevatiOn 900 or 30 feet lower than the top of the 

rocked slope will be at the end of the tnitlal removal action As the excavation proceeds the ndge lme 

will move down the rocked slope movmg east and south as tt becomes lower L1kew1se the area under 

acttve excavation WI11 move east and south followmg the ndge hne On the north stde of the excavation 

the chat Wtll be left m place at a 3H 1 V slope and penodtcally rocked as the excavation gets deeper 

Therefore as the rocked slope left by the tmttal removal actiOn ts destroyed by the advancmg excavatiOn 

a new final rocked slope 1s created behmd the excavation The sediment trap at the low pomt of the 

excavat1on will be mamtamed as the excavat1on proceeds and wtll also move to the southeast as 

excavation advances The treatment pond w1ll functton as the sediment trap dunng the final stages of chat 

ptle removal 

LBM Co operates under an A1r Operatmg Permtt (2002 070063) wh1ch has recently been filed for 

renewal The permit covers the workmg face the conveyors and all handhng of chat LBM Co wtll 

follow all the condttJOns of the atr permtt, m addtt!On to mamtammg a workmg area that ts much smaller 

than the extstmg exposed chat ptle {Ftgure J 3) Water eros10n m the acttve chat area IS unhkely due to the 

htgh mfiltrat10n rate of the chat The five year plans Will mclude mamtammg a sedtment trap at the low 

pomt of the active area to mtercept any eroded matenal In the unhkely event of overflow from the active 

area, 1t would be mtercepted by the treatment ponds (Ftgure 8) 

If at any time chat from the uncovered areas JS detected m1gratmg offsite additional control measures 

will be raptdly tmplemented These may mclude enclosure of the conveyor system placmg da1ly cover 

(sotl or rock) on open areas retenttonlsettlmg ponds and dust suppressiOn measures such as water sprays 

and stockp1le sealants Should addittonal control measures fatl to prevent the offs1te m1gratmn of chat 

Lead Belt Matenal WJll need to cease all site actlVItles that dtsturb chat and a final cover placed on all 

remammg open areas of chat 

1 6 Hydrologic Mod1f1cat1ons 
Contmued b1tummous operattons by LBM Co may allow some changes m the runoff control plan 

Currently the decant tower 1 discharge drams along the west toe of the Ta1hngs Area and mto LBM Co s 

pond system (see Ftgure 8 ofEE/CA) Tlus can contmue as long as the b1tummous plant Ism operat1on 
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because some of the water can be used as makeup for the wet scrubber The completiOn of channel 

construct10n to route this flow to the treatment ponds m the spillway as descnbed m the EE/CA may be 

delayed until the end ofLBM Co operatiOns Any discharge necessary from the LBM Co ponds (after 

the Initial removal act1on IS complete) Will be routed to the treatment ponds m the spillway 

The recommended alternative m the EE/CA mcludes repamng the decant tower 2 outlet or abandomng 1t 

If the athletic fields are not developed IfLBM Co operatiOns contmue chat excavatton Will ultimately 

expose a sigmficant portion ofthe downstream end ofthe concrete culvert (compare Figures 7 and 8 of 

EE/CA) allowmg It to be demohshed rather than repaired Therefore abandonment or repatr of the decant 

tower 2 outlet culvert can be left until the conclusiOn of the LBM Co operat10ns 
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